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KanecTBe 



(57) Pecfcepai": 

Hcno/ib30BaHMe b 

BblCOK034)45eKTMBHblX aHTBrOHMCTOB 

pei^enTopoB aHrnoTeH3HHa-2. CymHOCTb 
M3o6peTeHnn: MMMAa30-aHHennpoBaHHbie H30- n 



reTepoi^nKfibi m cnoco6 mx nonyneHHH 

ajiKMnnpOBaHneM cooTBeTCTByfomero 

h m m Aa 3on poM 3 bo ah oro FlOAXOAfllAHM 

a/iKM/inpyiotAMM areTOM. 2 c. n 1 3.n. cp-nw, 1 

TaoVi. 
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(57) Abstract: 

FIELD: pharmacology. SUBSTANCE: method 
is carried out by alkylatlon of suitable 



imidazo derivative with suitable alkylating 
agent. EFFECT: improves efficiency of the 
method. 4 cl, 1 tbl 
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H3o6peTeHne othocmtch k MMMjqaao- 
aHH©xinpoB3HHOMy H30- h reTepoijMKnaM, 
cnocooy nx nonyneHMH n k cpefldBaM Ha mx 
ocHoee. 

Us EP-A 399 731, EP-A 399 732, EP-A 400 
835 \a EP-A 434 038 M3BecTHbi MMMAaao- 
aHHennpoBaHHwe, apoMaTMMecKwe coeAMHeHMa 
TaKwe KaK aHiaroHMCTbi peijenTopoB 
aHrnoTeH3MHa It. OflHaKO hm b oahom M3 stmx 
ny6nwcannM He onucaHbi coeAMHeHMfl, KOTopwe 
oflHOBpeweHHO wMeioT L^nKDMHecKM 3aMemeHHoe 
cji)eHM/ibHoe Konbi^o, b KanecTBe 3aMecTHTenfl y 
asora MMMAasonbHoro Konbija m reTepoijMKn, 

aHHenUpOBaHHblH C MMMAa30nbHblM KODbUOM, 
TOM HO T3K )K6 MaflO H3BeCTHbl COeAMHeHMfl, 

Hecymne aHHennposaHHbie c MMMAa3onoM 
roMoapOMaTHHecKne yrnesoAOpoAbi m 
oflHOBpeweHHO 6nc})eHnnbHyio rpynny Ha aTOMe 
asoTa nMMAa3ona; TaK xe Hen3BecTHbi HHKaKne 
coeAMHeHUfl, KOTopwe Ha 6nc|DeHnnbHOfi rpynne 
Hecyr ociaTOK cynbo>oHMnMOMeBMHbi nnn 
cynt>c|)OHnnypeTaHOBbm ocraTOK. 

B HacTOfiujee BpeMH HawAeHbi npon380AHbte 
MMMAa3orja, KOTopwe Heo)Kn AaH h bi m oopa30M 

flBJlflKDTCfl BblCOKOSCfMfceKTMBHbJMM 

aHTaroHMCTaMM pet^eniopoB anrvioTeH3MHa-ll, 

K8K HH BUBO, T3K H TaJOKe MH BMTpO. 

l/l3o6peTeHne KacaeTCfl coeAMHeHMfi 
cjx>pMynbi 

RCZ> 
-V/r<3> 

/A 




RCJ.3) 

cMMBo/ibi MMeioT cneAyK>mee 3HaMeHne: 

X 03HaMaeT MOHOUMKTiMMecKMM ocraTOK c 3, 4 

HJ1H 5 3T0M3MH B KOJIbl^e MJ1M 6MLlMKT1MHeCKMM 
OCTaTOK C 8-10 aTOMaMM B KOJlbUe, KOTOpbIM 
HaCTUHHO UriM nOflHOCTbK) MO)KeT 6blTb 

rMApupoBan n b kotodom oah3 HecKoribKO 
CH- nnn CH 2 -rpynn MoryT 6biTb 3aMeu^eHbi N, 
NH win O; 
R(D 

1. (C v C<\ 0 )-amun, 

2. (Ca-CioJ-anKeHM/i, 

3. (C3-Cio)-anKMHnn, 

4. OR (6) 

5. (Ca-Cs^nKnoanKvin, 

6. (C4-Cio)-UHKnoajiKnnariKMn, 

7. (C5-Cio)-UMKnoanKnnajiKeHMn, 

8. (C5-C 10 )-unKnoa/iKMnanKMHMn, 

9. (CH 2 / m -B-(CH 2 ) n -R(7) 

10. 6eH3nn, 

1 1 . OCTaTOK, onpeAermeMbifl noA HOMepaiwn 
1. 2. 3 v\nv\ 9, KOToputf MOH03aMeu\eH c 
noMOiAbio C0 2 R(6) 

12. OcTaTOK, onpeAenweMbiCi noA HOMepOM 
1. 2. 3, win 9, rAe ot 1 BnnoTb ao Bcex 
H-aTOMOB 3aMeiAeHbi cJnopOM, win 

13. OcraTOK, onpeAenfleMbifi noA HOMepOM 
10, KOTopbivi y (penma 3aMeujeH 1 urm 2 

OA^HaKOBblMVI HnH paanMMHblMM OCTaTKaMM H3 

pflAa BK/iioMaioi^ero ranoreH, (C i-C4)-anKOKCMn 

m hutdo; R(2), R(3), R(4) h R(5) oAMHaKOBbie 
linn pa3JiMMHbie m 03HaMaiOT: 
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1. BOAopoA, ranoreH, ruAPOKCM/i, unaHO, 
cynwjx), (popMm, 6eH30Mn, (Ci-C 8 )-ai;Mn, 
(C -i-CaJ-auMnoKCM. MepicanTO, KapooKCMn, 
(C r C4)-anKOKCMKap6oHnn; 

2. nHHetfHbifl nnn pa3BeTBneHHbift, b cnyMae 
Heo6xoAHMOCTH 3aMeu^eHHbiw, coAep^aiMn^ 
BrinoTb ao 6 C-aTOMoa ajiKvuibHtaM, 
anKeHM/ibHbiM, anKOKCunbHbifi mjim annmmo 
OCTaTOK; 

3. apmibHbifi, apnnaxiKnnbHUM nnn 
apunariKeHUJibHbirt OCTaTOK, b kotopom 
a/iKMjibHbi^ mjim axiKeHnribHbi^ 3aMecTMTe/ib, 
HepasBeTaneHHbiM nnn pasBeTaneHHN^, MMeeT 
snnoTb ao 6 C-aTOMOB, a apwibHufi 

3aMeCTMTeJlb 03HaHaeT MOHOI^MKnUHeCKMM 

OCTaTOK c 5 nnn 6 aTOMaMM b KOHbue nnn 

KOHAeHCMDOBaHHbie KOJlbl^a c 8 ao 14 aTOMaMM 

b Konbi^e, b KOTopwx coAep^aTCfl oamh wnn 
HecKoribKO reTepoaTOMOB, ksk 0, N mjim S, m 
KOTopwe MoryT 6t>iTb b cnyMae Heo6xoAMMOCTn 
aaMeu^eHbi, 



4. OCTaTOK -CO-N 



M/1M 



9> 



-N 



\<11> 



R(6) 

1 . BOAopoA, 

2. (Ci-C^-anKnn, 

3. (C3-C8-L^MKnoaiiKnn, 

4. o>eHnn, 

5. 6eH3nn 

6. onpeAenfleMWM b n.2 OCTaTOK, b kotodom 
ot 1 BnnoTb ao Bcex H-aTOMOB 3aMeo^eHb>i 
cpTopoM; 

1(7) 

1 . boaodoa, 

2. (Ct-C^-ajJKHn, 

3. (C 3 -C(8)-qMKnoanKMji ) 

4. (C2-C4)-anKeHnn mtih 

5. (C2-C4)-aXlKMHMJi; 

R(8) m R(9) MfiM R(10) n R(11) kiriM 
OAHHaKOBbie mjim pa3Hbie, m 03HaHaK>T: 

1 . BOAOPOA, 

2. (Ci-Ce)-anKMn mjim (Ci-Ce^anKeHwn, 
He3aMeu4eHHbiM nnn 3aMeu^eHHbi^ ranoreHOM, 
ruApoKCMjiOM mjim (Ci-CeJ-anKOKCMnoM; 

3. apMfi nnn (C r Ce)-ariKMriapMri, rAe 

a/lKHTlbHblM OCTaTOK- MOHOL^MKnUHeCKMM C 5 HJ1M 
6 aTOMaMM B KOHbl^e MJIM SMt^MKTlMHeCKMM c 8>10 

aTOMaMM b Koribue, b cnyMae h eo6xoAM moct m 
coAep)KMT oamh MnM HecKonbKO reTepoaTOMOB, 
KaK O, N m S, m 3aMemeH 1-mm MnM 2-mh 

OAMHaKOBbIMM MnM Da3HblMM OCTaTKaMM M3 pSfla 

ranoreH, mApOKCM, rMApoKCMn, hmtdo, 

(C rCeJ-anKMn, (Ci-C 6 )-anKeHMn, 

(C 1 -C 4 )-anKaHOMn, (C r C 4 )-anKaHOMnoKCM m 

CO 2 /R (6); 
MnM 

R(8) m R(9) MnM R(10) m R(11) BMecTe c 
HecymMM mx N-aTOMOM o6pa3yK>T 2- ao 
8-MneHHoe Konbi40, KOTOpoe HacbiLt;eHO unM 
HeHacwu^eHHO, momqt coAepxaTb ApyroM 
reTepoaTOM, Bw6MpaeMWM M3 rpynnw: N, O m S, 
m He3aMeu^eHHbiM MnM 3aMeii4eHHbift ranorenoM, 
rMApoKCMnoM, (Ci^J-anKMnoM. 
(C r C 4 )anKeHMnoM, (C r C4)-anKMnoKCM m 
CO 2 R(6), 

MnM 

R(10) m R(1 1 ), MnM OAMHaKOBue MnM pa3Hbie, 

03HaMaiOT ai^kUlbHblM OCTaTOK, COA^P^Kati^MM AO 6 



o 



to 



-3- 



C-aTOMOB, mjih (C r Ce)-anKMribHb!^ win 

(C 5-C 12 )-apHJlbHblM OCT3TOK, KOTOpbie MoryT 

6bJTb b cnyMae Heo6xoAWMOCTH 3aMemeHbi 
rajioreHOM win (C-j-CeJ-ariKMJibHbiMM ocTaTKaMn; 

L (C r C3) a/iKaHflMMJi; 

R(12)- u R(13)-OflMHaKOBbie win pa3/iMMHbie, 
m 03Ha«-iaK)T: 

1 . BOflOpOfl, 

2. raxioreH, 

3. HMTpO, 

4. (C-j-C^-anKHJi nnn 

5. (C r C 2 anKOKCun; 
q 0 unw 1 ; 

A 03HaMaeT mam: 

1. odaTOK reiepounKJia c 5-10 aTowiaMM b 
Konbi^e; KOTopufi MoxeT 6biTb 
MOHOi4MKnnHecKMM M/iM 6ni4HKnnHecKU!M, m rfle 
snnoTb flo 9 a to mob KO/ibLja HBrmiOTCfl 
C-aTOMaMn; KOTopbifi 3aMeu^eH win 3aMeLneH 
BnnoTb ao 6 npenMyu^ecTBeHHO ao 3-x, 

OAHHaKOBblMM M/1M pa3TIMHHblMM OCTaTKaMM 

R(14)m R(15), 
win 

2. 6n4)eHMflbHblCl OCTaTOK, KOTOpblW He 

3aMeL^eH mw 3aMeu\eH BnnoTb ao 4-x, 
npewMyu^ecTBeHHo ao 2-x, oAHHaKOBbiMn wnn 
pa3HbiMH ocTaTKaMM R(14) m R(15), npkmeM "A" 
OAHaKO o6R3aienbHO saivietneH, no MeHbiuew 
Mepe, oahum ocTarxoM, onpeAenaeMOM Ana 
R{15) B n.n. 18. 19. 28. 40 nnn 42, a q 
Hynjo, R(14)-1. ranoreH, 

2. OKCO, 

3. HMTP030, 

4. HMTpO, 

5. 3MHHO, 

6. uwaHO, 

7. ruApoKCun, 

8. (CrC6)-anKMJi, 

9. (C r C 4 )-anKaHOtvi, 

10. (^-C^-ajiKaKHOnnoKCMJi, 

11. C02R(6), 

12. MeTaHcynb4>oHM/iaMMHO, 

13. Tpkl4)TOpMeTaHCynbC|DOHHJiaMMHO, 

14. -CO-NH-OR (16) 

15. -C0 2 -NR(17)R(18), 

16. -CH 2 -OR(18), 

17. (C 1 -C4)-reTepoapnji-(CH2) q - ) 
npenMyu^ecTBeHHO 1-TeTpa3onmi, 

18. (C7-C-j3)-aponn, 



10 



15 



20 



25 



30 



35 



40 



19 



-CH - 

2 

O 



N 



45 



II 



20. -<CH O - N 
2 o 



O 



H/IM 



50 



21- (C 6 C 12 )-apnxi; 
R15 03HanaeT: 

1 . BOAOpOA, 

2. (C r C 6 )-anKMn, 

3. (C3-C8)-UHK/ioanKMJi 

4. (C6-C 12 )-apnji, 
5 (C 7 -C 13 )-apomi, 

6. (C r C 4 )-ajiKOKCn, 

7. (C r C 4 )-anKaHOM/ioKcn, 

8. (Ci-Cg)-reTepoapMn, 

9. C0 2 R (6)- 

10. ranoreH, 

11. l^MaHO, 

12. HMTpO, 

13. NR(17)R(18), 



55 
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14. ruApoKcun, 

15. -CO-NH-CHR (19) -C0 2 R (6), 

16. cyribcfo, 

17. -SO3R (6), 

18. -SO2-NR (18)-CO-NR (17) R (16), 
-SO 2 0-NR (18) -CO-O-R (17), -S0 2 N(CO-0-R) 
(17)) 2 mjim -SC^-NR (18) -CS -R (17) R (16) 

19. -NR (18) -CO-NR (1 7) -S02-CH 2 -R (18), 

20. -C(CF 3 ) 2 OH, 

21. 4>oc4)ohookcm, 

22. -P03H 2 , 

23. -NH-POfOH^, 

24. -S(0) L R(17), 

25. -CO-R (20), 

26. -CO-NRCX7>RC16>, 

O 



II 



V 



27. -<CH C> — N O 
2 « \ / 



0 

28. SO -NH-SO 
2 



R<17> 

/e 

\<20> 



30. -o-cch y - H 

2 - \ 



/ — V 



31 . 5-TeTpa3onmi-NH-CO-, 

32. -CO-NH-NH-S0 2 CF 3 , 



33. -co 



34. 




<18> 



R<18> 



35. 



36. 



37. -T- 




<22> 



38. -N 




R<23> 



<24> 



39. -CO-NH-SO^R (6), 

40. -SCVNH-CO-R (17), 

41. onpeAenflewbiM b n.4 ociaTOK, 
saMemeHHbitf 1-m win 2-mr OAHHaKOBbiMM nnn 
pasHbiMn, ocTaTKaMM H3 pflAa: ranoreH, i^aHo, 
HMTpo, R (17) R (18) n ruApoKCM/i; 



7J 



ro 
o 



en 



O 



42. R BMecrre c R (14) 03HaMaeT 
-CONH-SO2-; R (16), R (17) - OAHHaKOBbie 

HUM pa3J1HMHbie 

1 boaopoa, 

2. (C r C 6 )-anKnn, 

3. (CaJ-CaJ-unKnoanKnn, 

4. (CeJ-Ci^apun, npewMywiecTBeHHo 

5. (C6-Ci 0 )-apnn-(Ci-C 4 )-anKMji, 

6. (Ci-Cg)-reTepoapnn, KOTopbifl MacruMHo 

MJ1M nOflHOCTbK) M0)K8T 6bJTb THApupOBaH, 

npeMMyu4ecTBeHHo 2-nnpMMMAHHwn, 
1-nnnepMAHHnri hjih xwHymiHAHHwn; 

7. (C3-C6)-ariKeHOnn; 

8. onpeAenaeMbifi noA HOMepaiwn b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. hjih 20, ocTaTOK, 

3aMeiL^eHHblPl 1-M HJIH 2-MR OAMHaKOBbIMM HJIH 

paannMHbiMn ocTaTicaMH na pHOa: rHApOKcnn, 

MeTOKCM, HHTPO, U,HaHO, CO2R (6), 

TpwcfiTopMeTun, -NR (25) R (26) 

CCH ) 



-N 



> 




9. (Ci-Cg-reTepoapun- (Ci-C3)-aJiKHn, 

npumeM rerepoapunbHafl nacTb MacTHHHo mjih 
noriHocrbfO MOweT 6biTb rviApupoBaHa, 

10. onpeAenaeMbiM noA HOMepOM 2 ocTaTOK, 

B KOTOpOM OT 1 BnjlOTb AO BCeX H-aTOMOB MoryT 
6biTb 3aMeineHbi $TOpOM, 

11. (C2-C6)-anKeHnn, 

12. (C3-C 8 )^nKnoa^KeHHJi, 

13. (C3-C8)-unKnoajiKeHnn-(C r C3)-anKnn, 

1 4 . (C 3 -C 8 )-i^nKnoanKM/i-(C r C 4 )-a/iKviji 1 

15. (Ce-Cio)-apMri-(C3-C6)-anKeHMJi, 

16. (Ci-CgJ-reTapuji-tCa-Ce^ariKeHun, 

17. (C3_-C6)-ani«iHHJi > 

18. (Ce-C-io^apunJCa-Ce^anKMHun, 

1 9 . (C-i -C 9 )-reTepoa pHJi-(C 3 -C 6 )-ajiKHHHJi , 

20. OcTaroK 4)opMyjibi j«i6) 



OR<16> , 



npuneM R (16) He MoweT nMeTb 3HaMeHne, 
yKa3aHHoe b n.20. 

CTepeoi^eHTpbi MoryT 6biTb KaK b R-, TaK h b 
S-KOHcjDnry pa uyi h h 

21. R (16) R (17) BMecTe c Hecymuii hx 
N-aTOMOM o6pa3yioT reTepoapun, kotopwh 

TaiOKe HaCTMHHO HJIH nOJIHOCTbK) MO>KeT 6blTb 

ruApupoBaH. 
R(18) 

1 . Boaodoa, 

2. (C r C 6 )-ajiKHJi, 

3. (C3-Ca)-UnioioanKMri, 

4. (C 6 -C 1 2)-apnn-(Ci-C6)-a^KMji t 

npenMyiAecTBeHHO 6eH3wn, 

5. <£eHnn hjih 

6. (C r Cg)-reTepoapnn; 
R(19) 

1 . boaodoa, 

2. (Ci-C 6 )-aJiKWi, 

3 (C3-C8)^MitnoanKMji, 

4. (fceHHJl hjih 

5. 6eH3nn; 
R(20) 

1 . boaopoa; 

2. (Ci-Ce) a/iKMJi, 

3. (C3-C8>*UMKnoanKviJi 
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4. (JteHHJHChyq-, 

5. OR (19) 

6. P (25) P (26) t/triM 



7. -N 



CCH > 
2 q 



> 



R (21) 03HaMaeT i^naHO, hmtdo hjih CO2R 
(18); 

R (22) 03HaMaeT C0 2 R (6) hjih CH2CO2R (6); 

R (23) 03HaMaeT boaodoa, ranoreH, (C r C 4 ) 

ariKn/i hjih (Ci-C^-ariKOKCMn; 

R (24) 03HaMaeT boaodoa, (C1-C4) ajixnji 

hjih cfeHHn; 

R (25) n R (26) OAHHaKOBbie hjih pa3Hwe h 
o3HaMaioT: 

1 . BOAOpOA, 

2. (CrC4)-ajiKnn, 

3. cfeeHWJi, 

4. £>eH3HJl HJIH 

5. a MeTHJi6eH3H/i; 

I 03HasaeT NR (23), O mjim CH 2 ; 

B 03HaMaeT O, NR (18) wnn S; 
T 03H3MaeT: 

1 . npOCTyK) CBfl3b, 

2. -CO- 

3. -CH 2 - 

4. -O-, 
5 -S- 

6. -NR (28)-, 

7. -CO-NR (28)-, 

8. -NR (28) -CO-, 

9. -O-CH2-. 

10. -CH 2 -0-, 

1 1 . -S-CH 2 -, 

12. -CH 2 -S-, 

13. -NH-CR (27)R(29)-, 

14. -NR (28) -S02-, 

15. -SOz-NR (28)-, 

16. -CR (27)R(29) -NH-, 

17. -CH=CH-, 

18. -CF=CF-, 
19-CH=CF, 

20. -CF=CH-, 

21 . -CH2-CH2-, 

22. -CF 2 -CF 2 , 

23. -CH(OR) (6)-, 

24. -CH(OCOR)(19))-, 



o 



to 



25. -C- 



HflM 



II 



NR<30> 



26. 



R<31>0 \>RC3Z> 

R (27) h R (29) OAHHaKOBbie hjih pa3Hbie h 
03HanaK)T: 

boaopoa, (C-j-CsJ-ajiKM/i, c|>eHnn, annun mjim 
6eH3nn; 

R (28) 03HaMaeT: boaopoa, (C r C6)-anKnn, 
6eH3nn m/ih an/inn; 

R (30) osnanaeT: 1. R (27) R (28), 

2. ypenAo, 

3. TMoypeMAO, 

4. Tonyon-4-cynb4)OHnn hjim 

5. 6eH3oncyjibct>OHnnaMMHo; 

R (31) m R (32) OAMHaKOBbie nnn pa3Hbie n 
03HaHa»OT (CvC4)-ajiKnn, 

hjim BMecTe (CH2) q ; 

Q 03HaMaeT: CH 2 , NH, O hjih S; 

n 03HaMaeT: uenoe mmcdo ot 1 ao 5; 
m cwHanaeT: \\es\oe mmcho ot 0 ao 3; 
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o 03HaMaeT: uejioe hmcjio ot 1 ao 10; 
r 03HaMaeT Hynb, 1 unu 2; 
a TaiOKe nx cJw3Honon/mecKn coBMecTHMbix 
co/ietf. 

Ajikmji, a/iKeHun m a/iKHHun MoryT 6biTb 
riMHe^HbiMn mjim paaBeTBneHHbiMn. 
CooTBeTCTByioLi^ee othocmtch m k npoMSBOAHbiM 

OT HHX OCTaTKaM, K8K aJlKaHOMJI MJ1M aJlKOKCMJl. 

I"1oa i^nioioanKunoM noHUMafOT TaiOKe 
aaMeuneHHbie anKMJiOM KoribLia. (Ce-C^-ApMJi 
sto, HanpMMep, (penun, Ha<£™n, mjim 6ncf)eHnn, 
npenMyu^ecTBeHHo cfieHnn. CooTBeTCTByiomee 
nMeeT 3HaneHne Ana npoM3BOAHMbix ot hmx 
ocTaTKOB, KaK aponn mdm apajiKmi. 

nofl (C r Cg) reTepoapunoM noHwwatoT, b 

OC06eHHOCTH, 0CT3TKH, KOTOpbie npOM3BOAHTCfl 

ot cfeHnna nnn Hac^rnna, b KOTopbix oAHa nnn 
HecKO/ibKO CH-rpynn saiweHeHbi N n/nnn b 
Kcropbix no MeHbuieM wepe ppe coceflHfie 
CH-rpynnbi (npn o6pa30BaHnn nflTunneHHoro 
apoMaTHnecKoro KonbLja) 3aMeHeHbi S, NH nnn 
O. Ranee TaiOKe oauh mjim o6a aTOMa 
KOHASHcai^noHHoro ynacTKa 6nLiHKnnHecKMX 

OCTaTKOB (KaK B MHAOTlMSMHMTie) MOWeT 6blTb 

N-aroMOM. 

3to HanpMMep, cfcypaHMJi, TMeHMTi, 
nupponun, MMMAa30JiMJi, nMpa3oni4Ji, 
Tpnasojinn, TeTpa30Jinn, OKcasonun, 
M30Kca3onnn, Tuasonun, u3o™a3onmi, nnpnAH/1, 
nnpa3HHnn, nupi/iMMAHHun, nupaAnasnHM/i, 
mhaojimji, nHAa3onnn, xnHonun, nxo3HHon^ji, 
cpTanasnHUJi, xnHOKca/iMHun, xnHasonnHun, 

l^MHHOnMHMJl. 

noA aHennnpoBaHHbiM reTepo6ML^MKnoM AH, 
ot KOToporo npon3BeAeH ociaTOK A, noHMMaiOT, 

B MaCTHOCTM, 6ML\MKJlMHeCKyK) cucTeMy c 8-10 
aTOMaMM B KOJlbL^e, M3 KOTOpblX Bn/lOTb ao 9 

aTOMOB KOJibua sto C-aTOMbi, npimeM Asa 
pacnono>KeHHbix p^aom Apyr c ApyroM aTOMa 
npeACTaannKJT co6om oQwyie cocTaBHbie nacTM 
ooomx Konei4. Oaho nnn o6a stmx KoribL^a 
4)opwianbHO npon3BOA«TC« ot 6eH3ona, b 
kotopom OAHa mjim HecKonbKo CH-rpynn 

3aivieHeHbi Ha N, O* n S* m/mjim b kotopom ABe 
coceAHne CH-rpynnw [npn o6pa30BaHHM 
nHTMMneHHoro apoMaTHMecKoro KoribL^a] 
3aMeHeHbi Ha S, NH nnn O. 

"A" 3To, HanpMMep, ocTaTOK 6eH30TMOcjDeHa, 
6eH30CjDypaHa, MHAona, M30HHAO/ia, MHAa30Jia, 
6eH3MMMAa3ona, XMHonnHa, M30xnHonnHa, 
4>Tana3MHa, XMHOKcannHa, xMHasojiMHa, 
i^MHHo/iMHa, 6eH3Tna3ona, 
6eH3Tna3on-1,1-AnoKCHAa. KywiapnHa, xpowiaHa, 
6eH30Kca3ona, 6eH3H30Tna3ona, 6eH30Ana3MHa 
6eH3Tpna3ona, 6eH3Tpna3HHa, 6eH30Kca3HHa 
uMkiAa30-nnpiwiHa, nMHAa3onnpnMHAHHa, 
nMHAa3onnpa3MHa, MMHAa30-nnpnAa3HHa, 
nMMAa30-Tna3o/ia, nnpa3ononnpnAHHa, 
TueHonnpnAHHa m nupponnnnpuMMAHHa. 
Ha3BaHHbiPi reTepo6ni4MKn AH mo>kgt 6biTb 
TaiOKe nacTMHHo nnn noriHocTbio ruAPupoBaH. 
ripenMymecTBeHHO OAHaKO Koribi^o AH ocTaeTCfi 
apoMaTHMecKMM, np^ineM 6eH3aHeruinpoBaHHbi^ 
reTepo6ni4HKn AH nsnnercn ocooeHHo 
npeAnoHTMTeribHbiM. 

B cnyMae S-coAep)KaiAMx n/nnn h3cthmho 
HacwLneHHbix OCTaTKOB 6ni4MK/ia, HanpMMep, 
TaiOKe MO)KeT 6biTb 0K00-3aMemeH, KaK sto 
MMeeT MecTo b ocraTKe 6eH3-1,2,3-Tpna3HHOHa. 

CBR3biBaHMe "A" ocyiAecTB/ifleT ot 

H30l4MKJ"IMMeCKOft MTIH reTepOI4MK/1MHeCKOM MaCTM 

npn o Hy/iK) nepes anKaHAnnn-MOCTHK L, a npn q 
1 sepe3 OAMHapHyio CBR3b, k rpynne 
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flOA M30- HJ1M reTepOl^UKJlOM XH2, OT 
KOTODOrO npOM3BOAHTCR MOHO- HflM 
6ni4MK/lMMeCKHM OCTaTOK X, nOHUMaiOT, 

HanpMMep, ocTaTOK L^MKjioneHTaHa, 
i^nKnoreKcaHa, miicnorenTaHa, i^MK/ioneHTeHa, 
L^HKnoreKceHa, UMK/iorenTeHa, 6eH3ona, 
Hac{)TannHa, cfypaHa, TMoc^eHa, nuppona, 
nupnAHHa, nnpnAa3MHa, nupuMMAnna, 
nunepMAnHa, nnnepa3MHa, Mop^onnHa, MHAona, 
MHAa3ona, OKcasona, u3oaKca30/ia, XMHonnHa, 
MsoxMHo/iMHa, 6eH3Tnocf)eHa, 6eH3ocj3ypaHa, 
6eH3Tna3ona, 6eH30Kca3ona, 
MMMAa3onnpMAHHa, nMMAa3onnpnMHAMHa m 
c})ypannpMAHHa. TanoreH sto (pjop, xnop, 6poM 

M MOA. 

(lOA 4)M3MOJ10ri4HeCKH COBMeCTMMblMH 

co/iflMH coeAMHeHMPi cf)opMyjibi 1 noHMMaKDT KaK 
mx opraHnnecKMe, TaK m HeopraHMHecKMe cojim, 
KaK ohm onwcaHbi b Remington's Pharmaceuti 
cal Sciences, I. Aufiage Seite 1418 (1985). 

Ha OCHOB3HMM 4)M3MHeCK0^ M XMMMHeCKOM 
CTa6MflbHOCTM M paCTBOpMMOCTM A^fl KMCnOTHblX 

rpynn npeAnoHTMTenbHbiMM ABnflioTCfl cojim 
HaTpMH, Kannfl, Karibi^Mfl m aMMOHM^j Ana 
ocHOBHbix rpynn cojim c codahom KMcnoTOM, 

CepHOM KMCJIOTOM, CfDOCC^OpHOM KMCJIOTOM , 
KapSOHOBbIMM KMCTIOTaMM MDM Cynb($OHOBblMM 
KMCJlOTaMM, T3KMMH KaK yKCyCHafl, JlMMOHHafl, 

6eH30MHaw, ManeMHOBafl, ct>yMapoBa«, BMHHafl, 
n-Tonyoncynb<J)OHOBafl KMcnoTbi. 

npeAnOHTMTeilbHblMM COeAMHeHMflMM 

cf)opMynbi II HBrmK)TCfl: 

, ;tl \ 




<4) 



V 



<II> 



35 
3> 



yR<12> 




b kotopom cMMBoribi MMeKDT cjieAyKJii^ee 
3HaneHMe: 

L(1), L(2), L(3), m L(4): 

1 . -CH 2 - ( 

2. -CH= 

3. ocTaTOK, onpeAen^eMbiM noA HOMepoM 2, 
npMneM 1 mjim 2 MeTMHOBbie rpynnbi saMeHbi 
a30TOM; npeAnoHTMTeribHO L(4) N, 

R(1) 

1 . (Ci-C^-anKMji, 

2. (C3-Cio)-ariKeHMn 

3. (C3-Cio)-a™MHMn, 

4. (C3-C8)-UMKnoariKMn, 

5. 6eH3M/l MJIM 

6. 6eH3Mn, kotopwm saMeu^eH, KaK onMcaHO 
Bbinie; 

R (2) m R (3) oAHnaKOBbie m/im pasHbie m 
o6o3HanaK)T: 

1 . BOAOpOA, 

2. TMAPOKCMJl, 

3. ranoren, 

4. JlMHe^Hbli^ MHM pa3BeTBneHHblfi 

(C i-Ce)-anKMnbHbiM ocTaTOK, He3aMemeHHbii^ 

MJIM SaMeLHeHHblM OAHMM MDM HeCKOJlbKMMM 
OAMHaKOBbIMM MJIM p33Hb!MM 3aMeCTMTeJlflMM M3 
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to 
o 



cn 



O 



pflAa" ranoreH, ruApoKcun, (C r C 4 )-anKOKcvin, 
(C i-C^anKunTMO, MepKanro; 
5. -CO2R (6); 

T 03HaMaeT npocTyio CBnab, -0-, -CO-, 
NHCO- nnvi -OCH2-, a ocTanbHbie ocraTKH m 

3aMecrnTenn onpefleneHbi, KaK yica3aHO Bbiiue. 
oco6eHHO npeAnoMTn ren bHbJMn qennioTcq 

COeAMHeHMR Cf)OpMyJlbJ II, B KOTopofi R (1) 

03HaMaeT (C^dYanmn, (C3-C7)-anKeHnn win 
(C3-C7)-anKMHnn; 

R (12) m R (13) oflUHaKOBbie win paannMHwe 

W 03H8MaK)T 

boaopoa m (C r C 4 ) a/iKnn; 

R (14) 03HanaeT: 1. (C r C4)anKMn, 

2. (Ci-C4)-ajiKOKCnn, 

3. LjwaHO, 

4. 3MMH0, 

5. HMTpO, 

6. 4>TOp, xnop uriM 6poM, 

7. (Ci-C4)-reTepoapwi CH2; 

8. (C-|-C4)-ajiKaHonriOKCi4 1 

9. (Ci-C4)-anKaHOnn, 

10. 6eH30MJl M/1M 

11. TeTpa3onnn; 
R (15) 03HanaeT: 

I. (Ci^J-ariKMn, 
2- (C 6 -C 12 )-apnn, 

3. (C-j-Cs^aJiKaHonnoKCHn, 

4. (Ci-C4)-anKOKCMn ( 

5. (C-t-CgJ-reTepoapun, npewMymecTBeHHO 

5-TeTpasonnn, 

6. i^naHO, 

7. HHTpO, 

8. TMApOKCM, 

9. SO3R (6), 

10. xnop, 6poM, 

II. CO2R (6), 

12. CO-NH-R(19), 

13. CO-R (20), 

14. SO2-NRO8) -CO-NR(17) R(16), 

15. SO2-NR (18)-CO-0-R (17) nnn SO2N 
(CO-OR) 17)) 2 

16. CO-CHR(19) -CH 2 H 

17. (C r C 4 ) amun C0 2 H, 

18. H-CO-NH-S02-CH 2 -R(19), 

R<17> 



RC2> 



20. -SO NH-SO^ 



21. -CO-N^LJ^Q 

CO H 

2 

22. -T- R<22> 



20) 



MOM 




> 



23. R (14) c R (1 5) BMecTe -CO-NH-SO2; 
L -CH2-; 

R(18) boaodoa; 

R (25) n R (26), He3aBncnMO Apyr ot 
Apyra, 03HaHaK>T boaodoa nnn (C 1 -C 4 )-anKnn, 

a TaKxce mx <}Hi3MonorMMecKM coBMecruMbje 
conn. 

H3o6peTeHne icacaeTCfl TaioKe cnocooa 
nonyMeHMfl coeAMHeHMM cfopMynbi 1. KOTOpbM 
OT/iMHaeTCfl TeM, vto coeAMHeHnq cfropMynu III 
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7r\ 



H 



A— A 



1 



R<5> 



RC4) 



B KOTOpOM R (1), 

R (2), R (3), R (4), R (5) u X niweiOT 
BbtuueyKa3aHHbie 3HaMeHn«, anKwnwpyioT c 
noMoiAb»o coeAHHeHM* cfropMynw IV 




-A (IV) 



RC A3> 



B KOTopofi L, q, R (12), R (13) m A wweiOT 
BHiueyKa3aHHbi8 3HaHeHna, a U 03HawaeT 
neTynyjo rpynny, npw Heo6xoAHMOCTM BpeMeHHO 
BBeASHHbie 3aiAHTHbie rpynnu CHOBa 
OTiAennflioT, a nonyMeHHbie coeAUHeHMH 
<£opMynbi 1 npw Heo6xoAHMOc™ nepeBOAflT b 
mx <t)M3nonornHecKM coBMecTMMbie conn. 

npnroAHbiMM neiyMkiMn rpynnaMM U 
HBnfliOTCfl npeAnoHTwonbHo HyKneocfcymbie 
rpynnbi (cm. Angew Chem. 7 (1960)), KaK 
ranoreH, o-TonyyoncynbcfeoHaT, MeswiaT unw 
TpwfcnaT. 

Cnoco6bi nonyneHMfl npeAcraAHfi cfcopMynu 
III H3BecTHW H3 naTeHTa CLUA 4 880 8044, 
naTeHTa OPT 3 911 603, EBponetfcKkix 
naTeHTOB: EP-A-399 731, EP-A-399 732, 
EP-A-400 835, EP-A-400 974, EP-A^15 886, 
EP-A-420 237, EP-A-425 921 m EP-A-434 038. 

flnfl anKunnpOBaHMfl coeAHHeHnfi cfcopMynu 
III npuroAHbi, HanpwMep, cooTBeTCTByiomwe 
6eH3nnranoreHMAbi, 6eH3nmro3nnaTbi, 
6eH3nn-Me3nnaTw anu 6eH3nn-Tpnc()naTb* kinn 
cooTBeTCTByiou^Me anKunranoreHHAbJ, 
-T03nnaTbi, -Men3nnnarw Hnn -Tpnc{)naTbi 
nonyneHue stux coeAHHeHM^ ocyiAecTsnfleTCfl, 
caMO no ceoe, M3BecTHbiM o6pa30M, HanpuMep, 
nyieM ranoreH upoBaHn^ cooTBeTCTByiomux 
MeTunbHwx npoMe>KyTOMHbix coeAHHeHni^. fln« 
3Toro ncnonb3yeTC« npewMymecTBeHHo 
N-6poMcyKi^nHHMHA, cm- HanpMMep, J. Org, 
Chemk. 44, 4733 (1979) u Helv. Chim. Acta 
62, 2661 (1979). 

CnHTe3 nponsBOAHwx 6eH3MMHAa3ona, 
6eH3n™ocJ)eHa, MMHAa3o-nnpMAHHa m 
MMMAa3o-nnpMMMAMHa c ChVrpynnofi y jiApa 
ocyiAeciBnaeTCfl cornacHO R.P.Dickson et al in 
y. Med. Chem. 29, 1937 (1986), E. Abinente 
en al, in y. Heterocuclic Chem. 26, 1875, 
(1989), A. Koubsock et al in y Org. Chem. 
41, 3399 (1976) h cornacHO F. Santer et al 
in Mh Chem. 99, 715 (1968). 

Euct)eHnnbHbie npon3BOAHbie MoryT 6biTb 
cnHTe3npoBaHbi, HanpuMep, mcxoah n3 
npon3BOAHWx apunoopOHOBOw KMcnoTbi nyieM 

CBfl3blBaHHfl C 3aMeil4eHHbJMH 

apunranoreHHAaMn c noMOujbio Kaiann3aTopoB 
nepexoAHux MeTannoB, b MacTHOCTH, nannaAMfl. 
CooTBeTCTByiotAne peaxunvi onuctJBaiOTCH -R. 
B. Milleret al (Organometallics 1984, 3, 
1261) nnn A. Zuzuki et al (Synthetic Commun 
11 (7)- 513 (1981)). 

Cynb4>OHnnypeTaHOBbie npon3BOAHwe 
cJx>pMynw (I) MoryT 6wtb nonyMeHtd H3 
cooTBeTCTByiotuMx cynwtxDHaMMAOB cfcopMynw 
(I) nyTeM B3a hmoabvict buh co cnoxHWMM 
sct)vipaMM xnopyronbHOvi KMcnoTw uni/i nyTeM 

B33 H MO A6 M CT BH n C A^MeTMJIAMKapOOHaTOM M 

ocHoaaHUHMH, xaK. HanpviMep, KapbonaT Kanun, 
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b MHepTHbix pacTBopmejiflx npn TeMnepaTypax 
BnnoTb ao reMnepaTypbi KuneHUJi 
cooTBeTCTBywmero pacTBopMTenfl. 

nponaBOAHbie cyn bcf)OH Mn mom e bm h bi (I) 
mo>kho nonyHaTb no Bbi6opy urn M3 
cooTseTCTByK>mnx cyribc|x3HaMHAOB cpopMynw 
(I) nyTeM B3anMOAetfcTBUfl c naoL^naHaraMU nnn 
c 2,2,2-TpnxnopaueiaMHAHbiMM npoMSBOAHbiMM 
npuroAHoro 3MMHa, b nHepTHbix, 
BbicoKOKMnsLAMx pacTBOpMTenax, K3K, HanpuMep, 
AMMeTHjicyribcfcOKCMA wn\A M3 

cyjibcJxDHn^ypeTaHOB <$opMynbi (I) nyTeM 

B03AetfCTBUfl COOT B6TCT By \0 IX\Q l"0 3MMH3 B 

MHepTHOM, BbicoKOKunnmeM pacTBOpMTene, KaK, 
Hanpuwep, Tonyon, npn TeMnepaTypax BnnoTb 
AO TeMnepaTypw KuneHnw cooTBeTCTByioinero 
pacTBopnTerifi. 

OcTaTOK cynb0oHaMHAa mo>kho nony^nTb, b 
cnynae HeooxoAMMoc™, mcxoaa M3 
aMMHO-rpynnu, nocpeACTBOM neperpynnnpoBKH 
MeepBaMHa. fin* 3Toro n/iAPOxnopuA aMMHa 
CHaMana Ana30TnpyiOT, a noTOM, b npucyTCTBHn 
MeAHoro KaTa/iM3aTopa, bboa*t bo 
B3anM0AeCicTBMe c ahokcmaom cepbi b neAflHofi 
yKcycHOM KucnoTe. RocneAyKJinee B03AefiCTBMe 
aMMnaKa npuBOAUT k cynbcfcoHaMMA-rpynne. 

AxiKunnpoBaHne ocymecTBnfleTCH b 
npMHL^ne u3BecTHbiMW cnocooaMM 
aHanornHHbiwi o6pa30M. 

HMMfla30-aHHannpoBaHHbie npon3BOflHbie 
4>opMynbi III MeTajinypyjoT, HanpuMep, b 
npucyTCTBMM ocHosaHM^. (IpeAnoMTHTenbHbie 
0CH0B3HMH 3TO ruApnAbi MeTannoB cfopMynbi 
MH, KaK n/iApKA timtma, hstpmh, wm ruApHA 
Kanmi, HanpuMep, b AMMe™n4)opMaMMAe um 
AMMeTuncynbcfoKCHAe xaK pacTBopnTene, nnn 
ariKoronHTbi MeTannoB cfiopMynbi MOR, npuneM 
R 03HanaeT MeTun, 3TMn, TpeT-6y™n, m 
peaKunw ocyiAecTBJiaeTCfl b cooTBeTCTByjoujeM 
cni/ipTe, AHMeTnncJ)opMaMHAe mjim 

AMMeTuncynbqtioKCHAe. 06pa30BaHHbie t3kmm 
o6pa30M conn nMMAa3onpon3BOAHbix 
pacTBop^ioT b anpoTOHHOM pacTBopnTene, KaK 
flM<t> nun AMCO, m pa36aBHRK)T noAXOA^iMMM 
KonnnecTBOM anKunnpyKJii^ero peareHTa. 

AllbTepHaTMBHyK) B03MO>KHOCTb AHA 

AenpoTOHnpoBaHnfl MMHAa3onbHbix 
npon3BOAHbix npeACTaB/ineT co6om, HanpuMep, 
peaKi^HK) B3awiM0AeMCTBM« c Kap6oHaTOM Kann« 
B AMO m Jin DMCO. 

PeaKi^MK) B3anMOAei^cTBHfl ocymecTanfliOT 
npM TeMnepaTypax HMwe komh3tho^ BnnoTb ao 
TeMnepaTypw wneHMH peaKLjMOHHofi CMecw, 

npeiiMyu^ecTBeHHo b npeAenax Me>KAy +20°C n 
TeMnepaTypotf KMneHMH peaKi^HOHHOM CMecn, b 
TeMeHne npMMepHO ot 1 flo 10 m. 

npeAnoweHHbie cornacHO M3o6peTeHMio 

COeAUHeHHfl CjDOpMynbl 1 OK33blB3KDT 

aHTaroHHCTnMecKoe AePicTBHe Ha pet^enTopu 

aHrMOTGH3MHa li M nOOTOMy MX MO)KHO npMMeHflTb 

Ana neneHi/m rnnepTeH3Mn, 3aBncnMOM ot 
aHrnoTeH3WHa-ll. 

B03MOKHOCTM npMMeHeHMfl SaKJllOHafOTCfl 

npui neMeHMM TaKMX 3a6oneBaHMfl, KaK 
cepAeMHaa HeAOCTaTOHHOCTb, 
KapAwo-npoTeKi^Mfl, MH<$3pKT MnoKapAa, 
rnnepTpocf)M« cepAua, apTepMOCKnepo3, 
Heq^ponaTnfl, noMeMHafi HeAOCTaTOMHOCTb, a 
TaioKe cepAeHHO-cocyAMCTbie 3a6oneBaHM« 
M03ra, KaK TpaH3MCTopHbie MiueMMMecKMe 
npucrrynbi n KpoBOM3nnflHne b M03r. 

PeHMH 3TO npOTeonMTUMeCKHH C{)epMeHT M3 

K/iacca acnapTnnnpoTe3, KOTOpyft KaK 
crieACTBMe pa3nnMHbix cTHMynos (yMeHbweHi/ie 
o6"beMa, Aeqbni^MT HaTpMR, cmMynnuyw 
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B-peuenTopoB) oKonomoMepy/iflpHbiMM 
KneTKaMM noMeK BbiAeJiaeTc* b Kpyr 
KpoBOo6pau^eHM«. TaM oh OTii^ennneT 
BbiAenMBiuM^cfl M3 neneHM aHrnoTeH3nnHoreHa 
AeKcanenTHn aHrMonnriTeH3MHa-1 . HocneAHMCi 
6naroAapfl "npeBpau^ajoi^MM aHmoTeH3MH 
cpepMeHTaM" (ACE) nepeBOAHTca b 
arvioTeH3MH-ll. Ahtmot6H3hh II MrpaeT 
cyu^ecTBeHHyio ponb npn peryjiflt^Mn KpoBflHoro 
AaaneHwyi, TaK KaK oh HenocpeACTBeHHo 
noBbiiuaeT KpoB^Hoe AaBneHne BcneACTBne 
aHrnocna3Ma. flononHMTeribHO oh CTHMy/inpyeT 
ceKpei^Hio aiibAOCTepoHa M3 HaAnonenHMKa m 
noBbiniaeT tbkmm o6pa30M nepe3 noAaBneHne 
BbiAeneHMfl HaTpMfl BHeKneTOHHbi^ o6"beM 
xcviakoctm, hto b cbok) osepeAb, cnocoocT By e T 
noBbiiueHMK) KposflHoro AaBneHMfl. 

nocTpeuenTopHbie as^ctbha sto 
CTMMyn«L^nfl cboc4>onH03HTonoBoro o6MeHa 

(BbiAeneHne Ca 2+ ), aKTMBauM^ npoTenHKViHa3bi 
C m c n oco6ct bo b a h m e ropMOHa/ibHbiM 
peL^enTopaM, 3aBMCMMbiM ot AMP. 

CpOACTBO COeAMHeHMM q^opMyjibi I K 
pei^enTopy aHrnoTeH3MHa II mo>kho onpeAenflTb 

nyTeM M3MepeHMfl 
BbiTecHeHMfl 125 l-aHrnoTeH3MHa-ll 
kinn 3 H-aHrnoTeH3MHa-ll pei^enTopoB b 30Hy 
rnoMepyno3Hbix MeM6paH h a An om eM h m kob 
KpynHoro poraToro CKOTa. fln« stofo 
npenapwpoBaHHbie MeM6paHbi cycneHAnpyioT b 
6yc()epe npM pH 7,4. fl/ia Toro, HTo6bi 
npeAOTBpaTMTb AarpaAai4HK) pa a^ on m ra HAbi bo 
BpeMfi MHKy6aL(HM Ao6aBn«K)T anpoTMHMH, 
MHrn6nTop uenTMAasbi. flononHMTenbHO 
npMMeHAKDT npn6nn3MTenbHO 1400 cpm 
M30TonHoro MHAMKaTopa c yAenbHOM 
aKTMBHOCTbK) 74 TBq (MMonb) npoAaeTcn 
cjDnpMofi "Amershan Buchler" m TaKoe 
KonwHecTBO peqenTopHoro npoTeMHa, KOTopbiM 
CB^sbiBaeT 50% M30TonHoro MHAHKaTopa. 
PeaKi^Hfl HanwHaeTCfi b pesynbTaTe AoSaBneHMfl 
50 MKn MeM6paHHOM cycne3MM k CMecn 100 MKn 
6y0epa + anpoTMHMH; 50 MKn 6y4)epa c 
aHrnoTeH3HHOM-ll wnn 6e3 Hero MnH 
pei^enTopHoro aHTaroHMCTa n 50 mioi 
M30TonHoro MHAnKaTopa. nocne 

MHxy6ai4MOHHoro nepnoAa ' b 60 mmh, npn 

TeMnepaType 25°C CBfl3aHHbiC^ n CBo6oAHbiM 
paAMonwraHA OTAensioT nyTeM 
4>nnbTpaL\noHHoro aHanw3a c noMOinbK) 

c|3MnbTpoB whatmann (R) GFIC Ha 
CKaTDOH R (Skatron) HaKonwTene xneTOK. 

Hecnei4M4)MMecKne CBS3biBaHM5i 
npeAOTBpamaioTCfl nyTeM o6pa6oTKM cf)nnbTpoB 
c noMOLAbK) 0,3% nonn3TnneHMMMHa, pH 10 
(Sigma, N 3143). Ha ocHOBe M3Mepennfl 

paAHOaKTHBHOCTM B r3MM3 CL^MHTMnnJIL^MOHHOM 

cneTMMKe onpeAenaioT HHTeHCMBHOCTb 
BbiTecHeHMfl paAMonnraHAa pet^enTopoM. 

IC so BenWHMHbl, KOTOpbie 0603H3M3IOT 

KOHi^eHTpai^MK) nHrn6MTOpa, c TeM, hto6w 
BbiTecHMTb 50% nuraHAa, onpeAenwioT cornacHO 
Chem. et al. Theor. Biol, 59, 253 (1970). 
flna coeAHHeHnw cpopMynbi (I) ohm HaxoA^TCfl b 

Awana30He IxlO" 4 1x10.gM. 

AnbTepHSTMBHO mo>kho onpeAenMTb 
cpoactbo coeAMHeHMfi c})opMynbi I k peL\enTopy 
aHrMCTeH3MHa-ll b pe3ynbTaTe M3MepeHMH 
BbiTecHeHMq 125 1-aHrnoTeH3MHa-ll 

MnM 3 H-aHrM0TeH3MHa-ll npenapMpat^MM 
peL^enTopoB M3 p33nMHHbix opraHOB (neneHb, 
nerKne, HaAnoneHHUKM , M03r, m t.aO- 

fln?i 3Toro npenapMpoBaHHbie MeMopsHbi 
cycneHAMpytOT b MHKy6aqMOHHOM 6ycf)epe (20 
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mM Tpnc), coAepjKameM 135 mM NaCI, 10 mM 
KCI, 10 MM Mg Cl 2 , 5 mM rnraK03bi, 0,2% 
arib6yMMHa cwbopotkm KpynHoro poraToro 
CKora, a TaioKe MHrMOMTopu npoTea3w PMSF 0,3 
mM m 6am*iTpai4MHa 0,1 mM) m BMecie c 
pa/jwoaKTHBHo MapKMpoeaHHbiM 

aHrMOTeH3MHOM-ll M paa/IMMHblMM 

KOHL|eHTpai4HFiMn McnbiTyeMbix coeflMHeHUM 

HHKyGnpyiOT 90 mmh npM reMnepaiype 25°C. 
nocne 3Toro CBflsaHHbJfi u CBOOOAHbifi 
paAHo-nnraH/; paaAenaioT b pe3yiibTaTe 
4>MnbTpai4MM Mepe3 MkiKpocTeKnoBonoKHMCTbrn 
cjwnbTp (JF 51, Schleicher Schiill) Ha 
HaKonnre/ie KneTOK (SKATRON). 

H3MepeHneM cBfl3aHHotf c pei^enTOpoM 
paA^oaKTHBHocTM Ha cjDWibTpax nocpeACTBOM 
6eTa Mnn rawiMa cneKTpOMeTpa onpeAenflfOT 
CTeneHb BbiTecHeHMfl paAnonwraHfla peijenToa 

HCnblTyeMblMM COeAMHeHMHMM. HHTeHCMBHOCTb 

BbiTecHeHH* paAnonwraHAa peqenTopa 
ncnbiTyeMbiMM coeAHHeHnnMM yKasbiBaeTca 
Hepe3 ICso^ T.e. KOHi^eHTpaLiMK) HHrvtGMTopa, 
KOTopafl BbnecHfleT 50% CBH3aHHoro 
paAncwwaHAa peL\enTopy. PacneT 

IC so-Be-n^^^H ocymecTBnfleTCfl nocpeACTBOM 
PC-MaTeMaTMMecKoro ooecneneHMH (LIGAND, 
G. A.Mcpherson 1985, Elsinier-BiosoFT, 68 
Hills Road, Cambridge CB 2ILA, UK). 
M3MepeHHwCi a/ih coeAnneHMM c£opMynbi (I) 
IC 50 BennHMHbi HaxoAflTCfl b Anana30He 

1x10" 5 ao1x10* 11 M. 

flxiR onpeAeneHHfl aHTaroHMCTvmecKoro 
AeficTBMfl coeAMHeHMPi cpopMy/ibi (I) hh bmbo mx 
nHrn6npyiou4HM actxfceKT Ha MHAyHMpoBaHHoe 
aHrnoTeH3MHOM-il noBbiLuenne KpoBflHoro 
AaB/ieHnq moxho n3MepflTb Ha 
AeMne/inHM3npoBaHHbix Spragne Dawley - 
Kpucax (Mollegard, Danemark). noBwujeHne 
KpoBflHoro AaB/ieHMfl n3MepfleTCH Ha Aovta 
carotis. BHyTpuBeHHoe BBeAeHne 

ocyiAecTBJifleTCfl b BeHy neHMca. nocne 
npenapupoBaHna >KMBOTHoro m 20-MHHyTHoro 
BpeMeHu BbiAepxKM Ann CTa6nnn3ai4nn 
reMOAMHaMnnecKnx napaMeTpoB ocyinecTBnflioT 
3 cjieAy»oiAMe Apyr 3a ApyroM HHbeKi^nn 10, 30 
h 100 Hr aHrnoTeH3MHa-ll b 0,1 mji BOAHoro 
pacTBopa nepe3 nHTepBajiw b 5 mmh. 
CoeA^HeHUfl cfrapMynw (I) pacTBopaiOT b 

AUCTMJlJlUDOBaHHO^ BOA©, B03MOMCHO npn 

Ao6aB/ieHMH 10%-ro STaHona m/mjih ocHOBaHufi 

-(pH<10) MflM KMCTIOT (pH>3), M BBOAflT B 

Aoaax 1-300 MKr/rq/ Kr BHyTpMBeHHo mjih 5-100 
mkt/kt MHTpaAyoAeHanbHO. 

npn HHTpaAyoAenanbHOM BBeAeHMM 
MHiseKi^Mn aHrMOTeH3MHa-ll ocyiAecTBriflfOT nepe3 

20, 40 M 60 MMH, B TO BpeMfl K3K npM 
BHyTpMBeHHOM BBeA^HHH - ocyunecTBTifleTCfl 

nocneAOBaTenbHO c nHTepBa/iOM Mepe3 10 mmh. 
CoeAHHeHMfl c(X)pMynbi (I) asnfliOTCfl oco6eHHo 

3CfX|)eKTMBHblMM B AHana30He 1-300 MKT/Kr 
BHyTpMBeHHO MJ1H 5-300 MKr/Kr 

m HTpaAyoAeHaribHo . 

H3o6pereHne othocmtch TaioKe k 
4)apMai4eBTHMecKOMy cocTaBy, cocTOHmeMy H3 
coeAHHeHHH cfropMynw I m ApyrMX OMonorvNecKM 

aKTMBHblX BeiAeCTB, K3K, HanpMMep, MOMerOHHblX 

cpeACTB MJ1M HecTepoMAanbHbix 

npoTMBOBOcnaJiMTe/ibHbix 6nojiorwMecKvi 
aKTMBHbix Beu^ecTB. CoeAHHeHMfi cfxopMynbi (I) 
mokho npuMeH^Tb TaioKe m b KawecTse 

AMamOCTMKM Ail« peHMH-aHrMOTeH3MH-CMCTeMbl. 

OapMai^eBTunecKMe npenapaTbt coAepxaT 
3cJxt)eKTHBHoe KonvmecTBO aKTMBHoro BemecTBa 
cf»pMynbi (I) m B03MO*Hbie Apyrvie aKTMBHbie 
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BeinecTea BMecTe c HeopraHUMecKMM nnn 
opraHUHecKMM HocmeneM, ncnonb3yeMbiM b 
cjja pMa L\eBT MHecxMX i^exiflx. npuMeHenwe Moxer 
ocymecTanflTbCfl nepea hoc, BHyipuBeHHO, 
noAKO)KHO nnn nepoparibHO. flo3kipoBKa 
aKTMBHoro Beu^ecTBa 3aBMCMT ot BHAa 
TenxioicpoBHoro Beca Tena, B03pacTa n ot poAa 

BB6AeHH«. 

OapMai^eBTMMecKMe npenapaTW AaHHoro 
M3o6peTeHMfl nonynaiOT H3BecTHbiMM cnoco6aMM 
pacTBopeHUR, CMeiueHMfl, rpaHy/inpoBaHMfl mxim 

Apa)KHDOBaHHfl. 

flnfl opa/ibHOM 4xopMw npviMeHeHMs 

aKTMBHbie COeflUHeHMfl CMetlJklBaiOT C 06blHHblMH 

An r 3Toro Ao6a BKa m m , Ka k HocnTen m , 

CTa6MT1M3aTOpbl HJ1M MHepTHbie pa36aBMTe/iM M 

nocpeACTBOM oGwmhwx MeTOAOB 

nepepaoaTbiBaioT b npupoflHbie c^opMbi 
BBeAeHMfl, TaKne KaK Ta6neTKn, Apaxe, 
pa3i»eMHb>ie Kancynw, BOAHbie cnnpTOBbie nnn 
MacriflHbie cycneH3nn mjim BOAHwe, cnnpTOBbie 
nnn MacriflHbie pacTBopu. B KanecTBe MHepTHwx 
HocnTenew mokho npuMeH^Tb, HanpuMep, 
ryMMnapa6nK, Mamesnjo, Kap6oHaT Mamnw, 
c>occ{)aT Kannfl, naKT03y, mioKosy, 
CTeapMnc|)yMapaT Mamna nnn KpaxMartbi, 
ocoCeHHO KyKypy3Hbi^ KpaxMan. ripn stom 
mo>kho ocymecTBiiflTb npuroTOB/ieHkie b BMAe 
cyxoro win B/iaxHoro rpaHynaTa. B Ka^ecTBe 
Mac/iflHwx HocMTenefl wnn pacTBopuTenefi 
moxho paccMaTpuBaTb, HanpMMep, 
pacTMTeribHwe hjim XMBOTHue Macjia, TaKMe iok 
noACOJiHeHHoe Macno mtih pw6mm >KMp. 

flrifl noAKOKHoro m BHyTpMBeHHoro 
npuMeHeHUfl aicruBHbie coeAHHeHun m/im hx 
cf)M3MonorviMecKM coBMecT n m w e conn, 
xenaTeribHo, BMecTe c o6biHHWMM ppn aToro 
BeiAecTBaMU, t3kmmm KaK areHTbi pacTBOpeHUfl, 
3MyjibraT0pu, nnn Apyrne BcnoMoraTenbHbie 
BetAecTBa, nepeBOAflT b pacTBOpw, cycneH3nn 
hjih 3MyribCnn. B KanecTBe pacTBopHTenew 
npuHMMaioT bo BHMMaHne, HanpMMep, BOAy, 
cf)M3noriorviHecKMM pacTBop noBapeHHOM conn 
wnn cnnpTbi, HanpMMep, 3TaHon, nponaHAMon 
mjim mwi^epMH; Hap^AY c stmm Taiwe pacTBOpw 
caxapa, Taiwe KaK rnioK03a MnM pacTBopw 
MaHHMTa, Mnn TaioKe cMecb M3 pa3nuNHbix 
Ha3eaHHbix pacTBOpnTenew. . 

CornacHO BbiiueyKa3aHHOMy cnoco6y 6wnM 
onpeAeneHbJ, HanpuMep, Ana coeAUHeHMfi 
npMMepoB 1, 2, 3, 15, 19, 27, 31 m 51, 
cneAyfoiMMe IC50 BenMHMHbi: 

H p m m e p IC^nM/ 

1 78 

2 65 

3 149 
15 0,8 
19 0,74 
27 1,1 
31 0,48 
51 1,8 

riepeneHb coKpaLueHUM: 

DCI Aecop6i4MOHHO-XMMHHecKafl MOHH3aL^nfl 

flM0 N,N-AMMeTMnc{x)pMaMMA 
EE aTnnai4eTaT 

FAB Fast Atom 

Bombard men t-ooM5apAMpoBKa 6bicTpuMM 
a to Ma mm 

h Mac (Hacw) 

Hep n-renTaH 

Min MMHyTa (MMHyTbi) 

NBS N-6pOMCyKl^MHMMMA 

RT KOMHaTHaa TeMnepaTypa 
npMMep 1 

2-H-EyTnn- 1 -/2-Kap6oKCM-3-xnop-6eH3o/b/TMO 
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(J)eH-6-nn/ 

MeTM/i/-1H-6eH3MMMAa3on-7-Kap6oHOBafl 
KucnoTa 

a) Amma 2-Kap6oKcn-6-HHTpo-6eH30i^HOW 

KMCnOTbl 

30 r (0,155 Morib) aHrn^pufla 

3-HHTpOC{)TaJ10BOM KUC/lOTbl BHOCflT nOpHWflMM B 

180 Mn KOHi46HTpnpoB3HHoro pacTBopa 
aMMnaKa h nonyHeHHbifi pacTBop HarpeBatOT npn 
nepeMeoJMBaHnn b TeweHne 45 mmh. npn 
TeMnepaType 100°C. BbinapusaioT Ha 
poTai^MOHHOM ncnapnTene, ABa>KAbi neperohmioT 
BMecTe c TonyonoM, a ociaTOK BbicymnBaioT b 
rnyooKOM BaKyyMe. nepeMeniMBaiOT era c 
STUJiai^eTaTOM, ocaflOK 6e>KeBoro LjBeTa 
oTcacbiBaKDT h BbicyniMBafOT b BaKyyMe HaA 
P 2O5. PlonyMaiOT 31,8 r L^eneBoro coeAMHeHMfl. 

TeMnepaTypa nnaBneHWH: 180°C 
Rf/Si0 2l CH 2 CI 2 /CH 3 OH 1:1/0,3 
MS/DCI/211 /M + J/ 

b) 2-AMMH0-3-Ht4Tpo-6eH3oiiHa« KucnoTa 

31 r /0.147 Monb/ coepyinemn H3 npuMepa 
1a pacTBOpflKDT B 50 4 h HaipoBoro menoKa \a 
100 mji BOflbi, Ao6aB/iflfOT 150 mji pacTBopa 
runoxnopHAa HaTpua /M36biTOK no oTHoiueHHK) k 
Kl KpaxiviaiibHoPi 6yMare/ v\ nonyneHHbiM pacTBop 
HarpGBa kdt b TeneHue 60 mmh npn TeMnepaType 

100°C. flocjie OKOHnaHn^ peaKLjMM oxna^atOT, 
pa36aBJiflK)T c noMotubK) 250 mji HacbimeHHoro 
pacTBopa Na2C03- n 400 mji HacbimeHHoro 
pacTBopa KH2P0 4 -, yciaHaannBaioT 
pH-3HaHeHne pacTBopa 3 c noMombio 4h HCI 

/KOHL^GHTpHpOBaHHOM HCI M HpOflyKT 

3KcrparnpyK)T Tpn>KAbi no 500 mji 
sTMJiai^GTaTOM. (locne BbicyniMBaHun HaA 
MgS0 4 , KOHi^eHTpupoBaH^fi m nepeMeiDMBaHMR 

c AHM3onponn^oBbiM acfwpoM nonyMatoT 18 r 
i^eneBoro coeAWHeHkm. 

TeMnepaTypa nnaBneHMfl:188 194 °C 
Rf/Si0 2l CH2CI2/CH3OH 1:1/0,7 
MS /DCI/ 183 /M+H/ 

c) . MeTunoBbiCi scpwp 

2-aMMHO-3-Ht4TpO-1 -6eH30WHOM KUCflOTbl 

18 r /99 MMonb/ CoeAMHeHMfl M3 npHMepa 1b/ 
b 200 Mn MeTaHona BMecTe c 20 mji 
THOHMJixiiopnAa nepeMeiuMBaK)T b TeMeHne 48 m 
npn TeMnepaType KuneHUfl c o6paTHbiM 
xonoAnribHMKOM. PeaKUMOHHbifi pacTBop 
BbinapuBafOT b poTai^noHHOM ncnapnTene, 
ociaTOK 06pa6aTbiBaK)T 400 mji HacbimeHHoro 
pacTBopa Na2C03, TpuacAbi aKCTparnpyiOT 
STM/iat^eTaTOM, coeflMHeHHbie opraHMHecKue 
c{)a3bi npOMbisaioT pa36aBneHHbiM pacTBopoM 
Na2C0 4 n HacbimeHHbiM pacTBopoM NaCI, 

BbicymnBafOT Ha a Na 2 S0 4 m KOHi^eHTpupyioT. 
XpoMaTorpacjMHecKHM aHanM3 HaA SiC>2 c 
noMOLAbK) EE/Hep 9:1 m 7:33 AaeT 11,5 r 
L^eneBoro coeAHHeHnq. TeMnepaTypa 

n/iaBfieHua: 86-88°C 

Rf/Si0 2 , EE/Hep 1:1/ 0,5 
Ms/DCI/ 197/M + H/ 

d MeTMJIOBbIM 3Cf)Hp 

2-/M-/H-neHTaHonn/aMHHo/-3-HMTpo 6eH30MHofi 
KucnoTbi 

7 r /35,5 MMonb/ coeAMHeHMH M3 npuMepa 1 
c/ b 50 Mn xnopaHrMAp^Aa BanepMaHOBotf 
KucnoTbi b Tenenne 1 m npn 110°C. 
KoHijeHTpnpyiOT Aocyxa, ociaTOK b ocfrMpe 
o6pa6aTbiBaioT b TeweHne 30 mmh 
aKTHBupOBaHHWM ymeM, c^n/ibtpyioT, 
KOHL^eHTpupyiOT m noABepraiOT 

xpoMaTorpac})viMecKOM onucTKe Ha 

SiO 2 nocpeACTBOM EE/Hep 2:8. rionynajOT 5,8 r 
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Ljenesoro coeAMHeHWH. 

TeMnepaTypa nnaBneHwn: 66-69 °C 
Rf/Si02, EE/Hep 1:1 0,4 
Ms/DCI/ 281 /M + HI 

e) 

6-5poM-MeTnn-3-xnop-2-MeTOKCMKap6oHMn-6eH3 
o/b/- TMO(|)eH 

2,5 r /10,4 MMonb/ 

X-xnop-2-MeTOKCHKap6oHnn-6-MeTnn6eH3o/b/Tn 
cxfceHa/ nonyneHHoro comacHO J, Org.Chem. 41, 
3399 /1976/ Knn«T«T c o6paTHbix 

XOJlOAMJlbHMKOM B 1 50 MJI XJ10p6eH30Jia c 1 ,87 

NBS h 420 Mr An6eH3onnnepoKCMAa b TeMeHwe 
5 m. rioc/ie oTroHKH xnop6eH3ona b 
pOTaunoHHOM ncnapnTejie nojiyneHHbiM ocTaTOK 
06pa6aTbiBaK)T EE, EE-pacTBop npoMbmaKJT 
HacbimeHHbiM pacTBopoM NaPCO^, 10%-HbiM 

pacTBopoM Na2S0 3 \a HacbimeHHbiM pacTBopoM 

BbicyninBaioT HaA Na2S0 4 h KOHi^eHTpupyHDT. 

XpoMaTorpa4)M« Ha SiO 2 c noMou^bfO EE/Hep 

1:2 AaeT 2,28 r ueneBoro coeAMHeHnn. 

TeMnepaTypa njiaBneHun: 143 145°C 

Rf/SiCty. EE/Hep 1:20/0,3- 

MS/DCI/ 319, 321 /M+H/. 

f) MeTunoBbiM scfjup 
2-/N-/H-neHTaHOnn/-//3-xJiop-2- 
MeTOKCMKap6oHMn6eH3o/b/-TMO0eH-6-kLn/MeTnn/ 

/aMMHO-3-HMTpo6eH30MHOM KMC/IOTbl/ 

800 Mr /2,86 MMOJib/ coeA^HeHH« M3 
npHMepa 1d/pacTBop5iK)T b 5 mji a6c. flMO, 
CMewnBaK)T c K 2 C0 3 b KOJivmecTBe 395 Mr h 
CMecb nepeMeiunBaHDT b TeneHne 10 muh npM 
KOMHaTHovi TeMnepaType. llpuKanbiBaioT 
pacTBop 913 Mr coeAHHeHHH M3 npuMepa 1e b 
20 mji a6c. flMO, \a peaiajMOHHbitf pacTBop 
nepeMeiunBaioT b TeneHne homm npM komh3Tho^ 
TeMnepaType. flMO yAanflKrr 3aTeM b BaKyyMe, 
ocTaTOK o6pa6aTbiBaioT EE, EE-^a3y 
npOMbiBaioT boaom, pa36aaneHHbiM, 
HacbitAeHHbiM pacTBopoM NaHC03 m 

HacbimeHHbiM pacTBopoM NaCI BbicytUMBaKOT 
HaA Na2S0 4 n KOHi^eHTpupyiOT. XpoMaTorpac{)Mfl 
na S1O2 c noMOiAbio EE/Hep 1:2 AaeT 860 Mr 
TkrrynbHoro coeAHHeHMJi. 

Rf/Si02, EE/Hep 1:2 0,3 

MS /FAB/ 519 /M + Hi. 

g) /MeTunoBbiM scfiup 
2-H-6yTnn-1-//3-xnop-2-MeTOKCMKap6oHnn6eH3o/ 
b 

/Two4)eH-6-MJi/MeTMn/-1H-6eH3HMMAa30Ji-7-Kap6 

OHOBOM KUCJlOTbl 

450 Mr /0.85 MMOJib/ coeAHHeHMfl M3 
npHMepa 1f/ ruApupyiOT b 50 mji OTaHOJia b 
TeMeHne 1 h b npucyTCTBun HHKenfl PeHea. 

KaTaJlM3aTOp OTCfjUJlbTpOBblBaWT. OmibTpaT 

KOHueHTpupyfOT Aocyxa, nojiyMeHHbiCi ocTaTOK b 
10 mji EE/M3onponaHon l\'M n 10 mji 
HacbimeHHoro HC! EE-pacTBopa nepeMeiUMBaiOT 
b reMeHne 30 muh npn TeMnepaType 50°C. 
nocne KOHueHTpupoBaHUfl m KpncTajinn3aL^MM M3 
MeTaHona nojiynajOT 190 Mr i4eneBoro 
coeAHHeHMfl. 

TeMnepaTypa nnaBJieHMfl: 167-170 °C 
(pa3Jio)KeHne) 

Rf /Si0 2 , CH 2 CI 2 / CH3OH /NHjOH 49/ 1 
/0,1/ 0,3 

MS /DCI/ 471 /M + Hf 

h) 2-H-By™ji-1 -//2-Kap6oKcn-3-xjiop-6eH3o/ 
b /THocJ)eH-6-Mn/ 

MeTnn/-1H-6eH3MMHAa3on-7-Kap6oHOBap 

KUCJlOTa 

185 Mr /0.39 MMOJib/ coeAHHeHna v\3 
npMMepa 1g/ pacTBopRioT b 10 Mn 3TaHona, 
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AOoaBnaiOT 1 mji H 2 0 m 1 Mn kohlj. NaOH, m 

nonyHeHHbm pacrBOp nepeMeiunBawT b TeneHMe 
3m ripn KOMHatHOM TeMnepaType. Oranon 
yAa/ifliOT b BaicyyMe, ycTaHaannBaK>T pH 
BOflHoro pacTBopa Ha 3 nocpeACTBOM neAflnofi 
yKcycHOM KucnoTbi, m BbinaBwuM ocaflOK 
OTcacbiBatoT. flocne cyniKu b bwcokom Baxyyiue 
nonynaioT 100 Mr i^eneBoro coeAMHeHua b BMAe 
6enbix KpMCTajinoB. TeMnepaTypa 

ruiaBneHUfi: >260°C. 

Rf/Si0 2 , EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + H/ 

flpuMep 2 

2-H-5yTwn-1~//3-Kap6oKcn-2-ct)eHMri-MMHAa30 
n/1 l 2-a/nnpMAHH-7-Mn/-MeTM/i/-1 H-6eH3MMMAa30 
n-7-Kap6oHOBa« KncnoTa 

STMnOBblft 3C{)Mp 

a) 2-BeH30nn-2-6poM-yKcycHO« KucnoTbi 

25 Mil (0,144 MOJIb). 3™jiosoro 3($Mpa 
6eH3onnyKcycHOfi KMcnoTbi pacTBopaioT b 50 Mn 

CCI4, npn TeMnepaType 5°C npwcanbiBaKrr 8,5 
mjt 6poMa, m pacTBop KopuNHeBoro i^seTa 
nepeMeujMBaioT b Te^eHuie 1 m npn 5°C, b 
Te^eHne 3 m npn KOMHaTHOM TeMnepaType n b 

Te^eHne 2 m npH TeMnepaType 60°C. 
OcymecTB/iflJOT KOHi^eHTpupoBaHne Aocyxa, 
ocTaTOK o6pa6aTbiBaioT EE, EE-pacTBop 

npOMblBaiOT 1 0%-HblM pacTBopoM 

Na 2SO3 HacbiiAeHHbiM pacTBopoM NaCI 
BbicyiiMBaiOT HaA MgSCU, KOHi^eHTpnpyK)T u 
BbicymnBaiOT b bwcokom saKyyMe. nonyMaiOT 38 
r TUTynbHoro coeAHHeHMfl b bha© Macna 
KpacHoro UBeTa. 

Rf/Si0 2 . EE/Hep 1/6/0,28. 

MS/DCI/ 271, 273 /M + HI. 

b) 3™noBbitf acpMp 
7-MeTMn-2-4)eHnri-MMHAa30 /1 ,2-aI 

nnpMAHH-3-Kap60HOBOM KMCJIOTbl 

38 r /0.14 MOJib/ coeAHneHun na npMMepa 
2a/ n 15,2 r 2-aMMHO-4-MeTnn-nnpnAHHa 
nepeMetuMBawT b STaHone b Tenenvie 8 m npn 
TeMnepaType KwneHMfl c oopaTHbiM ' 
xonoAniibHUKOM. KoHU,eHTpMpyioT Aocyxa. 

OCTaTOK pa36aBJ1RK)T HaCbllAeHHbIM pacTBopoM 

Na2C03, MHoroKpaTHO SKCTparnpyioT c 

noMOiAbio EE, o6*beAHHeHHbie opraHMMecKne 
ct>a3bi npOMblBaiOT HacwiAeHHbiM pacTBopoM 
NaCI, BbicyniHBaioT HaA Na2S04 m 
KOHL\eHTpnpyK)T. XpoMaTorpacfwa Ha SiO 2 c 

EE/Hep 2:1 AaeT 12,2 r ueneBoro coeAMHeHMfl. 
Rf/Si0 2 , EE/Hep 2:1/0,3 
MS /DCI) 281 /M + HI 

c) 3TnnoBwfi scjwp 
7-6pOMOMeTnn-2-0eHnn-MMMAa3O/1,2-a/ 

nMpMAMH-3-Kap60HOBOM KMCJIOTbl 

3 r /I0, 7 MMo/ib/ coeAHHeHMfl m npuMepa 2b 
6poMHpyK)T c noMombK) 1,27 r NBS m 150 Mr 
6eH3Onn-nep0KCHAa b cootbctctbhh co 
cnoco6oM, yica3aHHbiM b npMMepe 1e. nonyMatoT 
1,2 r LjeneBoro coeAHHeHMfl. 

Rf/SIC^, EE/Hep 1/2 0,2 

Ms /DCI/ 359, 361 /M + HI. 

d) MeTunoBbiw 30>Mp 
2-/N-/n-neHTaHOnn/-//3-3TOKCMKap6oHkn-2-4)eHM 
n-MMMAaso/l ,2-a/-nnpMAHH-7-Mn 

/MeTMn/aMHHO-3"HMTpo6eH30MHOM KMCnOTbl 

300 Mr /2,85 MMonb /coeAMHeHM« M3 
npMMepa Id/, 1,03 r coeAMHeHMH M3 npMMepa 
2c) m 400 Mr K 2 C03 noABepraioT 

B3anMOAeftCTBMio comacHO cnocooy, 
yKa3aHHOMy a npMMepe 1f). nonyMaiOT 520 Mr 
ijeneeoro ooeAMHeHMfl. 

Rf/SKV, EE /Hep 1:1/0,2 
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MS/FAB/ 559 /M + H/ 

e) MeTunoBbiM acjwp 

2-H-6yTHn-1-//3-3T0KCMKap6OHM/l-2-<t3eHMn-MMMA 

oa3o/1 ,2-a/nnpnAMH- 

7-nn/-MeTnn/-1H-6eH3MMMAa30Ji-7-Kap6oHOBOM 

KMCJIOTbl 

400 Mr /0.71 MMonb/ CoeAHHeHMH H3 
npMMepa 2d noABepraioT B3anMOAe^cTBn»o no 
cnoco6y, yKa3aHHOMy b npMMepe 1g/. nocne 
ocgw<AeHMfl M3 MeTaHona nocpeACTBOM 
AMSTunoBoro 3<})Mpa nonyMaiOT 250 Mr tjeneBoro 
coeAMHeHU^. 

TeMnepaTypa n/iaaneHMfl: 217 220 °C 
(paanojKeHne) 

Rf /Si02. EE-Hep 9/1/ 0,5 

MS /DCI/ 51 1 /M + HI 

h) 

2-H-ByTnn-1 -//3-Kap6oKCM-2-0eHM/i-nMMAa3O/1 ,2 

-a/ n m p m a^ h - 7 -mji/ MeT nn/ 

1 H-6eH3MMMAa3on-7-Kap6oHOBafl KMcnoTa 

230 Mr /0.45 MMonb/ CoeAMHeHMfl H3 
npuMepa 1e/ OMbinflioT comacHO cnoco6y, 
yKa3aHHOMy b npMMepe 1h. nonynaiOT 117 r 
i^ejieBoro coeAHHeHUfl b BHAe KpMCTannoB 
6ejioro uBeTa. 

TeMnepaTypa n/iaBJieHMfl: 202-204 °C. 

Rf/SiC^, EE/CH3OH 2/1 0,1 

MS /FAB/ 469 /M + HI. 

npMMep 3 

2-H-6yTMJi-1-//3-Kap6oKCn-2-4)eHMn-tiMMAa30 
n/1 ,2-a/nnpMMMAMH-7-nn/MeTMn/-1 H-6eH3MMMAa3 
o/i-7-Kap6oHOBafl KMCJiOTa 

a) 3TMJ10Bbll^ 3C|)Wp 

7-MeTnn-2-4)eHMn-MMMAa3o(1,2-a)-nnpMMMAHH-3 

-KapDOHOBOfl KUCnOTbl 

UeneBoe coeAMHeHne nojiynaioT b 
cooTBeTCTBMM co cnocoooM, onucaHHbiM B 
npuMepe 2b, M3 coeAHHenun KOTopoe yica3aHO b 
npnMepe 2a, m 2-aMMHO-4-MeTMnnnpMMMAMHa. 

Rf/SIC^, EE/ Hep 2:1 0,2 

/DCI/ 282 /M + HI. 

B) /3THnOBblfi 3Cf)Mp 

7-6pOMOMeTMji-2-4)eHMJi-MMMAa3o/1 ,2-a/nnpnMM 

A^H-3-Kap60HOBOM KMCJIOTbl. 

nonyneHne stoto coeAMHeHUfl 
ocyiAecTBnfleTCf? no cnoco6y, yKa3aHHOMy b 
npnMepe 2 c/; npn stom M3 2 r /7.11 MMonb/ 
coeAMHeHMfl M3 npMMepa 3a nojiyMaioT 510 Mr 
ijejieBoro coeAHHeHnn. 

Rf/SiC^, EE/Hep 1:2/ 0,2 

MS /FAB/ 360, 362 /M + HI. 

C) MeTHJlOBblM scpup 

2-/N-/H-neHTaHonn/-//3-3TOKCMKap6oHMJi-2-ct5eHM 

n-MMHA330 

/1 l 2-a)-nMpMMHAMH-7-MJl/MeTMn/aMMHO-3-HHTp06 
eH30MHOM KMCnOTbl 

nonyHeHne stoto coeAMHeHUfl 
ocyLAecTBn^eTca comacHO cnocooy npMMepa 
1f/. M3 435 Mr /1.55 Monb/ coeAHHeHHfl M3 
npMMepa 1c7 m 558 r coeAMHeHM?i M3 npMMepa 3b 
nojiynaiOT 550 Mr LjeneBoro coeAMHeHMfl. 

Rf /Si02, EE/Hep 2:1/ 0,2 

Ms /DCI/ 560 /M + HI. 

b) MeTMJIOBbIM SCjDMp 

/2-H-6yTMn-1-//3-3TOKCMKap6OHMJl-2-0eHMJlMMMA 
a30/1 ,2-a/nMpMMMAMH-7-MJl/-MeTMJT/-1 H-6eH3MMM 
Aa30Jl-7-Kap60HOBOM KMCJIOTbl. 

3to coeAHHeHMe no/iyMaiOT comacHO 
yKasaHHOMy b npMMepe 1g) cnocooy; npM stom 
M3 380 Mr (0,68 MMorib) coeAMHeHMA M3 npMMepa 
3c nonyMaiOT 102 Mr t^eneeoro coeAHHeHMn b 
BMAe KDMCTa/iJiMHecKoro ocTaiKa 

cBeTJio-oexeBoro i^BeTa 

TeMnepaTypa rinaBJieHMfl: 185-187 °C 
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Rf/Si0 2 , EE/Hep 1:1/ 0,2 
MS/FAB/512/M + H/ 
e) 

2-H-5yTnn-1-/3-Kap6oKCn-2-4)eHHJi-MMMAa30/1,2- 
a/nMpnMMAMH-7-M/i/MeTnnMH-6eH3MMMAa3on-7- 
Kap6oHOBa« KucnoTa 

nojiyMeHne 3Toro coepyiHemn 
npoM3BOAMTC5i comacHo cnoco6y, yKa3aHHOMy b 
npuMepe Ih). H3 45 Mr (0,99 MMOJib) 
coeA^HeHUfl K3 npHMepa 3d) nojiynaiOT 31 Mr 
ijeneBoro coeAHHeHnn. 

TeMneparypa n/iaBfieHun: > 260°C 
Rf/Si0 2 , EE/CH 3 OH/0,1 
MS/FAB/470 /M + Hf 
npi/iMep 4 

2-H-5yTnn-3-/2-Kap6oKCH-3-xriop-6eH3o/b/TMO 

4)eH-6-mi/MeTnn/-3H- MMHAa3o/4,5-b/nupnAHH 
a) 2-H-ByTnn-3H-MMHAa3o/4 ) 5-b/nnpMAMH 
10 r /91.6 MMorih/ 2,3-flnaMHHonwpnAHHa m 

27,4 r BanepnaHoeofi KwanoTbi nepeMewnBaK>T b 

TeMeHne 18 m npu TeMnepaType 170°C. nocne 
OKOHMaHMfl peaKi^nn pa36aB/iflK)T c noMombK) 
100 mji CH2CI2, npoMbisaioT HacbimeHHbiM 
pacTBopoM NaHC0 3l boaom h HacbiineHHbiM 
NaCI pacTBopoM, Bbicywi/iBaioT HaA Na^CX* h 
KOHi^eHTpupyfOT. XpoMaTorpact)Mfl Ha SiO 2 c 

noMombfo EE/Hep 20:1 AaeT 9,7 r LjeneBoro 
coeAMHeHMH. 

TeMnepaTypa nnaBneHvui: 103°C 
Rf/Si0 2 , EE/CH3OH 20:1/ 0,3 
MS/DCI/176/M + HI. 
b) 

2-H-EyTnn-3-//3-x/iop-2-MeTOKCHKap6oHnn-6eH30 
Ibl 

TMo45eH-6-nn/MeTnji/-3H-MMMAa3o/4 1 5-b/nnpnAHH 
300 Mr 0,94 /MMonb/ CoeAWHeHMH v\3 
npMMepa 1e/ w 175 Mr coepyinemn m npuMepa 
4a/ nepeMeujMBaiOT c 552 Mr K 2 C03 b 10 mji 

flMO B TeneHne 8 m npn KOMHaTHofi 
TeMnepaType. KoHi^eHTpupyioT Aocyxa ocTaTOK, 
o6pa6aTbiBaK)T EE, EE-pacTBOp npOMbiBaiOT 
boaom, pa36aBneHHbiM pacTBopoM KHS04, 

HacbimeHHbiM pacTBopoM NaHC03 m 

HacbiiAeHHbiM pacTBopoM NaCI, BbicywHBaiOT 
HaA Na 2 S0 4 m KOHi^eHTpupyiOT. XpOMaTorpacpun 
Ha Si0 2 nocpeACTBOM EE/Hep 1:1 AaeT 130 Mr 

UeneBoro coeflUHeHna b BMAe nopotuKa 
cna6o->KenToro i^BeTa. 

TeMnepaTypa nnaBneHMfl: 127 129°C. 

Rf/Si0 2l EE/Hep 1:1/ 0,2 

MS /DCI/414/M + HI 

c) 

2-H-ByTnn-3-//2-Kap6oKCM-3-xnop-6eH3o/b/Tno4)e 
H-6-MJi/MeTnn/-3H>i4MMAa3o/ 4,5-b/nnpnAMH 

117 Mr /0.28 MMorib/ CoeAHHeHHfl H3 
npuMepa 4b/ bboaat bo B3anMOAe^cTBne no 
cnoco6y, yKa3aHHOMy b npuMepe 1h. nonynaroT 
107 Mr L^eneBoro coeAHHeHMfl b mp,e noponiKa 
6enoro L^seTa. 

TeMnepaTypa nnaaneHwa: > 260°C 

Rf/Si0 2 , EE/CH3OH 2:1/ 0,3 

MS /FAB/ 400 /M + HI 
npi/iMep 5 

2-H-ByTnn-3-//3-Kap6oKcn-2-4)eHn/i-HMHAa30/ 
1,2-a/nnpHAHH-7 

nn/-MeTMn-3H-HMHAa3o/4,5-b/nnpnAHH 
a) 

2-n-ByTnn-3-//3-3TOKCHKap6oHnn-2-c}5eHMJi-nMHA 
a30/1 ,2/-a/ 

nnpMAHH-7-nji/MeTnn/-3H-nMMAa3o/4 t 5-b/nnpnAH 

H 

LleneBoe coeAnweHne nonynaioT comacHo 
cnocooy, yKasaHHOMy b npuMepe 4b, /us 
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coeAHHeHMM npMMepoB 2C h 4a/. 
MS /DCI/ 454 /M + H/ 
b/ 

2-H-ByTHJi-3-//3-Kap6oKCM-2-(t>eHnn-HMHAa3o/1 ,2 

-a/rmpuAwn-7-Kn/ 

MeTnn/-3H-MMMAa3o/4,5-b/nnpnAHH 

LleneBoe coeAHHeHne nonynaioT cornacHO 
cnoco6y, yKa3aHH0My b npuMepe 1h, /H3 
coeAHHeHMfl npHMepa 5a/. 

MS /FAB/ 426 /M + H/ 

FlpuMep 6 

2-H-ByTMJi-3-//3-Kap6oKCM-2-4)eHMn-HMMAa3o/ 
1,2-a/nMpMMHAMH-7-nn/-MeTMn/-3H-MMMAa30/4,5- 
b/nnpnAHH 

a) 

2-H-ByTnn-3-//3-3TOKCMKap6oHnn-2><|)eHMn-HMHA 

a3o/1,2-nMMpMHA^H-7-Mn/MeTMn-3H-MMHAa3o/4,5 

-b/nnpnAMH 

3to coeAHHeHne nonyMafOT 1/13 coeAHHeHnfi 
npMMepoB 3b /h 4a/ no cnoco6y npHMepa 4b/. 

MS /DCI/ 455 /M + HI 

b) 

2>H-ByTnn-3-//3-Kap6oKcn-2-4)eHvin-HMMAa30/1 ,2 
-a/nnpMMHAHH-7- 

nn/-MeTnn/-3H-HMHAa3o/4,5-nnpMAHH 

LleneBoe coeAHHeHne nonynaiOT M3 
coeA^HeHUfl npHMepa 6a cornacHO peaKLjHH 
B3anMOAeMCTBMfl, onucaHHOM b npuMepe 1h. 

MS /FAB/ 427 /M + HI 

ripuMep 7. 

2-H-ByTM/i-3-/2-/4-MeTnnct)eHnn/-3-/1H-TeTpa 
3on-5-mi/-MMMAa3o/4,5-b/ 
nnpMAHHMJi/-3H-MMMAa30/4,5-b/nnpnAMH 

a) 

2- 4-MeTnn-c|3eHMn/-MMMAa3o/4,5-a/nnpnAHH 

8,6 r (91,4 MMonb) 2-AMHHonnpMAHHa h 7,7 
r (45,7 Monb) xnopMeTun-n-TonnjiKeTOHa 
/no/iyneHHoro cornacHO Chem.tett. 1990, 
1125-1128/ nepeMeiUMBaiOT b TeMeHne 45 mhh 

npu TeMnepaType 130°C. nocne 3Toro 

peaKl^HOHHblM paCTBOp pa36aBJlRK)T C nOMOL^bK) 

CH 2 CI 2 , npoMbisaioT boaoCi m Hacbiu^eHHbiM 
pacTBopoM NaCI, BbicyujMBaiOT HaA MgS04 m 
KOHL^eHTpupyKDT. XpoMaTorpacjDMf? Ha 
Si0 2 nocpeACTBOM EE/Hep 4:1 1:1 AaeT 6,8 r 

LieneBoro coeAMHeHnfl. 

TeMnepaTypa nnaBneHna: 142 144 °C 
Rf/Si02/, EE/Hep 1:1/0,2 
MS (DCI) 209 /M + HI 
bl 

S-OopMMJi^-M-MeTun-c^eHMn/MMHAasoM.S-a/nn 
pnAHH. 

21 mji /0.27 Monb/ flMO b 60 mji 
CH 2 CI 2 npu 0°C CMetiiMBaiOT c 3,6 mji POCI3, 
peaKL^noHHbi^ pacTBOp noMeujuBaioT b TeMeHne 
30 MUHyT npu KOMnaTHotf TeMnepaType, m npu 
0 °C np^KanbiBaKDT pacTBop 6,8 r /32,7 MMonb/ 
coeAnneHMfl M3 npMMepa 7a/ coeAHHeHMfl M3 
npHMepa 7a/. Mepe3 2 h nepeMeiiiMBaHMfl npu 

60 °C ocyu^ecTBJiRioT KOHueHTpupoBaHHe, 
ocTaTOK CMetUHBaJOT c pacTBopoM 20 r NaOH b 
200 mji H 2 0, nepeMeoiMBaiOT b TeneHHe 1 q npu 
TeMnepaType KwneHMfl c o6paTHbiM 

XOnOAH/lbHHKOM M OTCaCblBaK)T ocaAOK, 

BbinaBiunPi nocne oxna>KAeHHfl Ha neA^Hovi 
6ane. nepeKpncTannn3aLjMfl M3 STaHona AaeT 
5,5 r ueneBoro coeAHHeHnn. 

TeMnepaTypa nnaB/ieHMfl: 168-171 °C 

Rf/Si02, EE/Hep 8:2/ 0,4 

MS /DCI/ 237/ M + HI 
c) 

3- OKCMMHHO-2-/4-Me™n-0eHnn/-MMMAa3O/4,5-a/ 
nwpuiAHH 
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2 r /8,47 MMonb/ CoeflMHeHMR npMMepa 7b/ b 
30 mji MeTaHoxia CMeujMBaioT c pacTBopoM 883 
Mr ruflpoKCM/iaMMH rvypoxnopMfla n 1,04 u 
aueraia HaTpufl b 65 mji boau PeaKuuoHHbitf 
pacTBop nepeMeujHBaiOT b TeMeHMe 5 h npn 
K0MH3TH0M TeMnepaiype m 1 s npw TeMnepaType 
KwneHMfl c o5paTHbiM xojioahji bH n kom . MeTaHO/i 
yfla/iflioT b porannoHHOM kicnapvuene, 3aTeM 
pa36aBJififOT boaom, m BbinaBLUMM rtocne 
oxnawfleHMH ocaAOK oTcacwBaioT. riocne 
BbicyiunBaHMfl HaA P2O5 B bucokom BaKyyMe 
nonynaioT 2,04 r i^eneBoro coeauHeHMH. 
TeMnepaTypa nnaBneHHj?: 202-206 °C 

Rf/Si0 2 , EE/Hep 1:1/0,3 

MS /DCl/ 252 /M + H/ 

d/ 

/3-UnaHO-2-/4-MeTnn-ct>eHnn/nMHfla3o/4,5-a/nnp 

2.1 r /9.0 MMonb/ CoeAHHeHMH na npMMepa 
7c/ npw oxna^KAeHMn ribAOM bhocht nopuMHM m 
npM nepeMetuMBaHUM b 45 mji TMOHMnxnopMAa, m 
peaiajMOHHufl pacTBop nepeMewMBaioT b 
Te^eHne 45 mmh npu KOMHaTHofi reMnepaType. 
TuoHkinxnopHA ABa^bi otpohrjot m-3 Tonyona, 
ocTaTOK o6pa6aTWBaioT EE, EE pacTBop 

npOMblBaiOT HaCblL^eHHblM pacTBopoM 

Na 2CO3 m Hacbiu^eHHbiM pacTBopoM NaCI, 
BbicyiunBaiOT HaA MgS0 4 m KOHi^eHTpMpyiOT. 
nepeKpMCTannn3am*ifl H3 AMM3onponnjioBoro 
3<t)npa /EE AaeT 1,9 r n&neBoro coeAMHeHMH. 

TeMnepaTypa nnaBneHMfl: 133 144 °C. 
Rf/SiC>2, EE/Hep 1 1/0,2 
MS /DCl/ 234 /M + H/ 

B) 

2-/4-5pOMMeTnn-4)eHnn/-3-LinaHO-MMMAa3o/4 1 5-a 
/nupnAHH 

nonyMeHMe SToro coeAMHeHMfl 
ocyiAecTBJifleTcn no cnoco6y, yKa3aHHOMy b 
npMMepe 1e. M3 1,7 r coeAMHeHMH M3 npMMepa 
7d nonyMaK>T 1,73 r LjejieBoro coeAMHeHM*. 

TeMnepaTypa nnaBJieHMfl: 182 186°C. 

Rf/Si0 2 , EE/Hep 1:1 0,2 

MS/SCI/ 312/314/M + H/ 

V 

2-H-5yTnn-3-/3-L^naHO-2-/4-MeTnn4)eHMn/-MMMAa 
3o/4,5-a/ nnpnAHHnn/-3H 
MMMAa30/4,5-b/nnpMAHH 

!4eneBoe coeA^HeHne nonynaioT m 
coeAnneHMM npuMepoB 4a n 7e /b cooTBeTCTBMM 
co cnocoooM, yica3aHHbiM b npMMepe 4b/. 

Ms /DCl/ 407 /M + HI 

g/ 

2-H-5yTM/i-3-/2-/4-MeTnnct)eHMr!/-3-/1H-TeTpa30Ji- 
5-md/hm MAa3o/4 , 5-a/ 
nnpMAMHmi/A3H-MMHAa3o/4,5-b/nnpMAHH 

210 mji /0.51 MMorib/ CoeA^HeHU^ M3 
npMMepa 7f/ nepeMewMBaioT b 5 mji Tonyona c 
308 Mr TpnMeTnnuMHHa3HAa b Te^eHne 3 ah npw 
TeMnepaType Kiinem/m c oGpaTHbiM 

XOriOAHJlbHUKOM. PeaKL^HOHHblM pacTBop 

pa36aBJiflK)T 4 mji acfcMpa n nocjie AooaaneHMeM 
7 mji HacbiiAeHHoro pacTBopa KF n 0,2 mji 
pacTBopa HBF 4 /50%/-Horo nepeMemnBafOT b 

TeneHHe 2 ah npn komh3thom TeMnepaType. 
Pa36aBJiHiOT nocpe act bom EE, c^mibTpyjoT, 
OTAeJiflKDT opraHMMecKyio 4>a3y cjwnbTpaTa, 
npoMusaioT c noMombio H^O m Ha c w me h hoto 
pacTBopa NaCI BbicyujMBaiOT HaA Na2S04 w 

KOHi^eHTpupyjoT. XpoMaTorpacJ)Mfl Ha 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 AaeT 110 Mr 

L^enesoro coeAMHeHMH. 
MS /FAB/ 450 /M + HI. 
flpviMep 8. 
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2-H-ByTMJi- 1 -/2-/4-MeTMJKfrenun/-3-/ 1 h -TeTpa 

30JI-5-MJ1/- 

HMMAa3o/4,5-a/nnpnAHHMn/-1H-6eH3HMHAa3on-7 

-KapOOHOBafl KMCJIOTa 

a) MeTunoBbiM 3cf)np 

2-/N -/H-neHTa Honn/-3-una HO-2-/4-MeT h ntyen hji/ k 

MMAa30-/4,5-a/nHpl4AMHMJl/-aMMHO-3-HMTpO-6eH3 
OMHOM KMCJIOTbl 

3to coeAMHeHne nonyMaiOT M3 coeAMHeHUM, 
yica3aHHbix b npuMepax 1d m 7e/, b 
COOTBeTCTBUM co cnocoooM, npuseAeHHbiM B 
npuMepe 1f/. flpn 3TOM m 730 Mr /2,34 MMonb/ 
coeAHHeHHH M3 npuMepa 7e/ n 655 Mr /2,34 
MMOJib/ coeAHHeHMfl M3 npMMepa 1d/ nojiynajoT 
988 Mr qejieBoro coeAMHeHMfl. 

TeMnepaTypa nnaBJieHun: 128 131 °C 
Rf/Si02, EE/Hep 8:2/ 0,3 
MS/DCI/ 51 2 /M + H/ 

b/ MeTUTIOBblM 3CpMp 

2-H-6yTMji-1-/3-i4naHO-2>/4-MeTnn4)eHMn/-viMHAa3 
o/4,5-a/nnpnAMHMn/-1H-6eH3MMMAa3on-7-Kap6oH 

OBO« KMCJIOTU 

LleneBoe coeAHHeHne nojiyMaKDT us 
coeAHHeHMfl npMMepa 8a/ comacHo cnoco6y, 
yKa3aHHOMy b npMMepe 1g/. 

Rf/Si02, CH 2 CI 2 /CH 3 OH 95:5/ 0,2 

MS/DCI/ 464 10 + HI 

Cl MeTMJlOBblC^ 3Cf)Mp 

2-H-6yTnn-1 -/2-/4-MeTnnc})eHmi/-3-1 H-TeTpa3on- 
5-nn/nMMAa30/4,4-a/ 

nMpMAMHMJi/-1 H-6eH3MMMAa3on-7 Kap6oHOBofi 

KMCJIOTbl 

157 Mr /0.34 MMOJib/ CoeAMHeHMn M3 
npMMepa 8b/ bboaht bo B3aMMOA©MCTBMe no 
cnoco6y, yKasaHHOMy b npuMepy 7g/; nojiyMaioT 
88 Mr i^eneBoro coeAHHeHUH. 

TeMnepaTypa nnaBJieHMfl: 120-155 °C 

Rf/Si02. CH 2 CI 2 /CH 2 OH 8:2/ 0,3 

MS/FAB/ 507 /M + HI 

d/ 

2-H-ByTMJi-1-/2-/4-MeTnn4)eHnri/3-/H-TeTpa30Ji-5- 

MJl/-MMMAa30 

/4,5-a/nnpnAHHMji/-1H-6eH3MMHAa3on-7-Kap6oHO 

Bafl KMCJIOTa 

UeneBoe coeA^HeHMe nonynaioT M3 
coeAHHeHMH npMMepa 8b no cnoco6y, 
npMBeABHHOMy b npMMepe 1h/. 

Rf/Si02 CH 2 Cl/CH 3 OH/CH3COOH/H 2 0 
20:15:2:4 0,8 ///1 MS/FAB/ 493 /M + Hf 

npMMep 9 

5,7-flMMeTMJi-2-3TMJi-3-/2-Kap6oKCM-3-xjiop-6 
eH3o/b/TMo4)eH-6-Mn/-MeTMJi/3H-MMMAa30/4,5-b/n 

MpMA^H 

al 

5,7-flMMeTMJl-2-3TMJl-3-//3-XJ10p-2-MeT0KCMKap60 
HMJl-6eH3Q/b/ 

TM04)eH-6-MJl/MeTMJl/3H-MMMAa30/4,5-b/nMpMAMH 

500 Mr /2,8 MMOJib/ 

5,7-flMMeTnn-2-3TMJi-3H-MMMAa30JT/4,5-b/ 
nMpMAMHa/M3BecTHoro M3 EP-A 400 974/ b 
aTMOCC>epe aproHa b 10 mji a6c. flM<t> 
CMetUMBaiOT co 165 Mr NaH /50%-HbiCV; k 
pea ki^moh HOMy pacTBOpy nepe3 30 mmh 
nepeMeujMBaHMfl, Ao6aBJiflK)T 900 Mr /2,8 
MMOJib/ coeAHHeHMfl M3 npMMepa 4b/, m b 
TeneHMe 2 m nepeMeiuMBatoT npM KOMHaTHOfl 
TeMneparype. PeaKi^MOHHbifl pacTBop 

CMetUMBaiOT c boaom, 3KCTparMpyioT 

nocpeACTBOM EE, o6"beAMHeHHbie EE-3KCTpaKTbi 
npoMbiaaiOT boaom m HacwmeHHWM pacTBopoM 
NaCI, BbicyiuMBaioT HaA MgS04 m 
koh i^eHT pM py 10T . XpOMaTorpacf)M« na SiO 2 c 
noMOtubio EE/CH3OH 15:1 AaeT 700 Mr 
L^enesoro coeAHHeHMsi. 
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Rf/SI0 2 . EE/CH 3 15:1/ 0,3 
MS/DCI/414/M + HI 
b/ 

5,7-flMMeTMji-2-3TM/i-3-//2-Kap6oKcn-3-xnop-6eH3 
o/b/TMO<t)eH-6-Mn-MeTMn/-3H-viMMfla3o/4 1 5-b/nnpM 

680 Mr /1.64 MMOJib/ CoeAUHeHna \A3 
npuMepa 9a npeBpau^aKDT comacHo cnoco6y, 
yKa3aHHOMy b npuMepe 1L. no/rynaioT 570 Mr 
L^eneBoro coeAHHeHMH. 

MS /DO! 400 /M + H/ 

flpMMep 10 

5,7-flMMeTMji-2-3Tnn-3-//3-Kap6oKCM-2-4)eHnn 
-MMMflaao/1 ,2-a/ 

nnpMflMH-7-nn/MeTnn/-3H-MMHAa3o/4 I 5-b/nnpMflM 
a/ 

SJ-fl^MeT^-S-sTMn-S-Z/S-OTOKCMKapCoHnn^-c^e 
Hmi-HMUflaao 

/1 l 2-a/-nnpAHH-7-nn/MeTnn/-3H-MMMAa30/4 l 5-b/n 
upMAHH 

flo/iyMeHne sroro coeAHHeHi/m 
ocyu^ecTBnfieTCfl aHanorwMHO yxaaaHHOMy b 
npuMepe 9a, m 

5,7-AWMeTHJi-2-3Tnn-3H-HMHAa30 
/4,5-b/nnpnAHHa nonyHaeTca comacHo EP-A 
400 974/ m coeAHHeHMfl M3 npMMepa 2c/. V\3 280 
Mr /0.78 MMOJib/ coeAHHeHUfl H3 npuMepa 2c/ 
nonynaraT 160 Mr L^eneBoro coeAMHeHnq. 

Rf/Si0 2l EE / 0,2 

MS/FAB/ 454 /M + H/. 

b/ 

5,7-flMMeTnn-2-3TM/i-3-//3-Kap6oKcn-2-0eHnn-MM 
HAa3o/1 ,2- a/ 

nMpMAHH-7-mi/MeTMJi/-3H-MMMAa30/4,5-b/nnpnAn 

L4eneBoe coeAMHeHne • nonyMaiOT m 
coeAHHeHna M3 npMMepa 10b/ no cnocooy, 
yKa3aHHOMy b npuMepe 1U. 

MS /FAB/ 426 /M + HI 

PIpuMep 1 1 

5,7-flMMeTnn-2-3TMn-3-//2-/4-MeTnnct>eHnn/-3 
-/1 H-TeTpa3on-5-nn/nMHAa30/ 
4,5-a/nnpMAHHMn/-3H-MMMAa3o/4,5-b/nMpnAHH 

a/ 

5,7-flMMeTMn-2-3TMn-3-/3-LinaHO-2-/4-MeTMn4)eH 

HJl/HMMAa30/ 

4 1 5-a/nnpHAMHnn/-3H-nMiiAa3o/4 ) 5-b/nnp^AHH 
IJeneBoe coeAHHeHne nonynaHDT M3 

5,7-AMMeTMJi-2-3Tnn-3H-HMMAa3o/4,5-b/nMpMAHH 

a/ nojiynaeTCfl cornacHO EP-A 400 974/ m 

coeAHHeHnq H3 npuMepa 7e/ 
MS/DCI/407/M + HI 
bf 

5,7- < QnMeTnn-2-3TMn-3-//2-/4-MeTMn4)eHMn/-3-/1H 

TeTpa3on-5-nn/nMMAa3o/4,5-a/nnpMAMHMn/-3H-n 
MMAa3o/4,5-b/nnpMAHH 

UeneBoe coeAHHeHne nonynaiOT M3 
coeAHHeHUH H3 npuMepa 11a/ cornacHO 
cnoco6y, yKa3aHHOMy b npuMepe 7g/. 

MS/FAB/ 450 /M + H/. 

(IpuMep 12 

3-//2'-AMMH03Tnrj4)eHHJi/Kap6oHmiaMMHOcyn 
bc|)OHMn-6M4)eHMn-4-nn/-MeTMn/-5,7-AHMeTMn-2- 
3Tnn-3H-MMMAa30/4,5-b/nnpnAHH 

a) Cyjib<t>OHaMMAo6poM6eH3on 

51,6 r (0,3 Morib) O-EpOMaHWii/iHa b 
aTMOCCfjepe aproHa AoGaBaBnafoyT k pacTBopy, 
cocTOflineMy m 100 mji KOHi^eHTpupoeaHHOM HCI 
\a 30 mji neARHoCi yxcycHotf KUcnoTbi; npn 
TeMnepaType 10°C npHKanbiBaK>T pacTBOp 22, 4r 

HMTpMTa B 30 M/l BOAbl, H peaKlJMOHHblCl paCTBOp 

nepeMeniUBawT b TeneHue 60 muh npn -5°C. 
nonyHeHHbiM pactBop npwranbiBajoT k 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



HacbiineHHOMy SO2 pacTBopy 7 r CuCI 2 x 2H 2 0 
u 0,5 r CuCI b 300 mji neAflHOM yKcycHOM 
KUcnoTbi, CMecb Mepea 60 mmh nepeMeujwBaHi/m 
npn KOMHaTHotf TeMnepaType BbmnBaioT b 
CMecb, cocToamyK) us nbAa/BOAbi, aKCTparvipyjoT 

SCfcttpOM, StJwpHbie SKCTpaKTbl npoMbiBaiOT 

HacbiL^eHHbiM pacTBODOM NaHC03 m boaom, 
BblCyLUMBaiOT HaA MgSC>4 m KOHLjeHTpvipyjoT. 
nojiyneHHoe cynb<}>opvifixnopuAHoe 
coeAHHeHne b Konn^ecTBe 67,8 r e 500 mji 
atjeTOHa, npn oxna^AeHnn, CMemviBajOT c 300 
mji KOHL^eHTpupoBaHHoro aMMnaKa. nocne 
yAaneHMfl au,eTOHa nonyMeHHyio cycneH3nio 
pa36aBJiHfOT boaom, BbiAennBiunecH KpucTannbi 
6enoro i^BeTa OTcacbiBatoT, npoMbiBaiOT H 2 0, w 
BbicyniMBaiOT b bucokom BaicyyMe. LJejieBoe 
coeAHHeHne 6e3 AaJibHefiujefi omuctkh 
ncnonb3yioT b cneAyJOLnetf peaKi^nn. 
b/ 

2-N,N-flHMeTnnaMMHoct>opMMncyjib4)OHaMMAo6p 
OM6eH3on 

0,236 MOJib CoeAMHeHUH M3 npuwepa 12a b 
150 mji a6c. flMO c 40 mji 
N.N-AHMTkincjDopMaMHAnnMeTunaMeTana 
nepeMeujusaioT b TeMeHne 2 h npn KOMHaTHOM 
TeMnepaType. PeaKU,noHHbifi pacTBop BbinviBaioT 
b 200 mji 5%-Horo pacTBopa NaHS04 co JibAQM 

/1: 1/, BbinaBiunCi ocaAOK OTcacbiBaKDT, 
npoMbiBaiOT H 2 n BbicyuunBaioT b BaKyyMe. 

rionyHajOT 67 r LjeneBoro coeAHHeHUfi. 
Rf/Si02, EE/Hep 1:1/0,1 

MS/DC I/ 291 /M + N/ 
d 

4 , -MeTMJi-6nc{)eHMn-2-N ) N-AMMeTMnaMHHo4>opM 
uncynbcfjoHaMHA 

K 1 1 r /37,9 MMOJib/ coeAHHenup H3 npuMepa 
12b, 1 r TpucfjeHUJicfioccpnHa, 8 r Na 2 C0 3 b 150 
mji Tonyona m 40 mji H 2 0 Ao6aBn^K)T, b 

aTMoccfiepe aproHa, cHaMana 420 Mr 
Pd/OAC/ 2l a 3aTeM 5,66 r 41,9 MMonb 

/TOnWJl60pOHOBOM KMCnOTbl B 100 M/l 3TaHO/ia. 

Tenepb KunflTflT b TeMeHwe 4 m, 3aTeM 
KOHi^eHTpupyHDT \a o6pa6aTbiBaK)T 500 mji EE m 
500 mji H 2 0. 06pa3yK)LHHMCH ocaAOK 
OTc^mibTpoBbiBaiOT, n xapaKTepn3yjoT fOK 
i^eneBoe coeA^HeHne. EE-c{)a3y OTAeruiioT, 
BbicyniMBaiOT HaA Na 2 S04, m KOHL^eHTpuipyiOT. 

XpoMaTorpac()Mfl Ha Si0 2 c noMOU^bio EE AaeT 

Aa/ibHeMiuee KonMMecTBO i^eneBoro 
coeAMHeHi/m; 

06i^hm bwxoa: 7,6 r 

Rf/SiC^, EE/Hep 1:1/0,2 

MS /DCI/ 303 /M + H/. 

61 

4 l -5poMMeTM/i6nc)DeHnn-2-N,N-AMMeTMnaMViHO-c}) 

opMnncynbc{x)HaMMA 

UeneBoe coeAHHeHne no/iynaioT M3 
coeAMHeHUH 12 c /no cnoco6y npuMepa 1k/. l~lpn 
3tom \A3 3,8 r /1 3,5 MMornJ coeAHHeHM^ 12 c 
nonyHaeTCfl 1,2 r ueneBoro coeAHHeHnn. 

Rf/SiC^, EE/Hep 2:1/ 0,2 

MS/DCI/ 381 /383/ M + H/ 
e/ 

5 1 7-AHMeTMn-3-//2'-N 1 N-AMMeTMDaMHHc4)opMMnc 

ynbct)OHaAo6nc})eHnn-4-Mri 

/-MeTnn/-2-3TMJi-3H-MMMAa30-4:5-o/nnpnAHH 

l_(eneBoe coeAHHeHne nonynaKDT H3 
coeAHHeHHH npMMepa 12d m 

a nc cnoco6y npuMepa 9a. H3 3,2 r coeAMHeHUfl 
12d nonynaioT 1,1 r i^eneBoro coeAHHeHun; 
Rf/SiC^, EE/CH3 10:1/0,2 

MS/FAB/: 476 /M + HI 
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f/ 

/SJ-flMMeTun^-oTMn-S-Z^'-cynw^OHaMMAoeM^e 

HMJ1-4-mi/M8TWl/ 3H-MMMAa30/4,5-b/nMpMAMH 

0,6 r /1 ,26 MMorib/ CoeAMHeHUfl M3 npuMepa 

1 2e /KVinflTflT/ C oCpaTHblM XOJIOAHTIbHMKOM b 20 

mj) STawona c 10 mji KOHijeHTpMpOBaHHoro 
pacTBopa HCI b TeMeHne 45 muh. STaHon 
yflanqjoi b BaKyyMe, HefiTpariM3yiOT 
nocpeflCTBOM HacwuneHHoro NaHC03, c 

noMOU4bio pacTBopa NaHSC>4 ycia h a b/i w Ba jot 
pH npwi6nn3MTenbHO 5-6 n aKCTparnpytOT 
nocpeACTBOM EE. EE-4>a3y BbicyujuBaKDT 
/Na 2 S0 4 n KOHi^eHTpMpyiOT, npuqeM nonyMaioT 

380 Mr ueneBoro coeAMHeHHfl. 
RF/Si0 2 , EE/Hep 5:1/ 0,5 
MS/FAB/: 421 /M + HI. 

g/ 

5,7-^MMeTnn-2-3Tnn-3-//2 , -3TOKCMKap6oHnnaMMH 
ocynbc{)OH nn6nct)eH nn-4-nn/- MeTnn/-3 H-m MMAas 
o/4,5-b/nMpMAMH 

0,52 r /1 ,2 MMonb/ CoeAHHeHUfl H3 npuMepa 
12 f h 340 Mr K2CO3 b aTMOcc|)epe aproHa b 10 

mji 6e3BOAHoro flMO BMecTe 266 Mr /2,4 MMOJib/ 

3TMJ10BOrO 3(£Mpa X/lOpMypaBbMHOM KMCJIOTbi 

KunflTHT c oGpaTHbiM xoxioAM/ibHUKOM b TeHeHne 
3 m. flocne oxnsuKAeHUfl ao KOMHaTHofi 
reMnepaTypbi cMeniMBafOT c 10%-hwm 
pacTBopoM NaHS04, SKCTparnpyiGT c noMou^bJO 

EE m opraHUMecKyio cpasy BwcytunBaiOT HaA 
MgSCXt KoHi^eHTpupoBaHne m xpoMaTorpacjDna 
Ha SiC>2 c noMou^bto EE KaK on\ooma jxaer 250 
Mr i4e/ieBoro coeAMHeHm*. 
Rf/Si0 2 , EE/ 0,2 

MS/FAB/ 493 /M + H/ 
h/ 

3-//2'-AMHH03Tmi4)eHMn/Kap6oHnnaMMHOcynb<^o 
Hnn-6nct)eHMn-4- 

Mn/MeTnn//-5,7-AMMeTnn-2-3Tnn-3H-MMMAa30/4,5 
-b/nupMAHH 

80 Mr /0,1 6 MMorib/ CoeAHHeHua M3 npuMepa 
12g m 50 MKn <4)eHM.n3™naMMHa KMnaTflT c 
o6paTHWM xojioAH/ibHUKOM b 5 mji a6c. Tonyona 
b aTMoccfrepe aproHa b TeqeHne 1,5 m. nocne 
KOHi^eHTpupoBaHMfl m xpoMaTorpacfDMM Ha 
SiO 2 nocpeACTBOM EE/CH 3 OH 10: 1 nonyMaioT 
70 Mr L^eneBoro coeAMHeHUfl, nocne cytuKu 
BbiMOpaxuBaHMeM, b B^Ae aMOpcpHoro 
noponiKa, 

Rf/Si0 2 , EE/CH 2 OH 10:1/ 0,4 

MS/FAB/ 568 /M + HI 
ripuMep 13 

3-//2'-/AMHHOMeTnjn4nicnoreKcmi/-Kap6oHiina 
mm HOcyjib<£oH nn-6nc|)eHMn-4-Mri/-MeTMn/-5 , 7 -ah 

MeTHJV2-3THn-3H-MMHAa30/4,5-b/nMpMAHH 

L4eneBoe coeAMHeHHe nonynaioT cornacHO 
cnocooy npMMepa 12h M3 coeAHHeHHn M3 
npMMepa 12g h L\MKnoreKcmiMeTHJiaMHHa; 
no/iynafOT H3 80 Mr 10, 1 6 MMO/ib) coeAMHeHMfl m 
npMMepa 12 g/ 90 Mr i^eneBoro coeAHHeHun 
nocne cyiUKM BUMopaxuBaHweM b bmas 
aMOp<t)Horo TBepAoro BemecTBa. 

Rf/Si0 2 , EE 0,3 

MS/FAB/ 560 /M + HI 
ripuMep 14 

3-//2'-//^ MMeTvuinviria mm Ho/Ka p6oHMnaMM Hocy 
n bcfx>H wn-6vicfxeHkin-4-MjV-MeTMri/ 
/5 s 7-AMMeTKn-2-3TM/i-3H-nMMAa3o/4,5-b/nnpMAn 

H 

Uenesoe coeAMHeHne nonyMaioT cx>r/iacHo 
cnoco6y npuMepa 12h m coeAWHeHMH m 
npuMepa 12g/ m ijMKnoreKcwnMeTMnaMMHa; 
nonyMaioT M3 80 Mr /0 t 1 6 MMorib/ coeAHHeHMfl M3 
npwMepa 12g 90 Mr u,eneBoro coeAMHeHMfi 
nocne cyujKn BbiMopajKM Ba h msm b BMfle 
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aMOp<t>Horo TBepAoro BemecrBa. 
Rf/Si02, EE/ 0,3 
MS/FAB/ 560 /M + HI 
ripuMep 14 

3-//2*-//inMeTMnn unaMM Ho/Kap6oHMnaM MHOcy 
nbc(30HMri-6Mcf)eHviri-4-Mji/-5 1 7-AMMeTMri-2-3TMJi-3 
H-MMMAa30//4,5-b/nMpMAHH 

L4exieaoe coeAMHeHMe nonyMaioT cor/iacHO 
cnocx)6y npuMepa 12h H3 coeAnneHkifl npuMepa 
12g n A^an-n^aMMHa. nonynaiOT 60 Mr 
i^eneBoro coeAHHeHMH M3 80 Mr/0,16 
MMOJib/coeA^HeH^R npMMepa 12g) b BUfle 
aMop4>Horo TBepAoro BemecrBa. 

Rf/Si02, EE/CH3OH 10:1/0,2 

MS/FAB/ 544 /M + HI 
npMMep 1 5. 

3-//2VN, 

N-flvianri hjiokch KapooH nn-a m HHOcynb4)OH mji-6m 
cf>eHtin-4-viri/MeTMji/-5,7-AMMeTMJi-2-3TH-n-3H-MMM 
Aa30/4, 5-b/n upMAM h 

100 Mr /0.23 MMOJib/ CoeAMHeHHB M3 

npuMepa 12f /b 10 mji a6c. AM^ b aTMOCCpepe 
aprona c 66 Mr /0,46 MMO/ib/ K2CO3 m 57 Mr 

(0,47 MMO/ib) a/mvmoBoro 3cf)npa 
xnopMypaBbMHOM KHcnoTbi KHn^TflT b TeneHMe 

45 MMH. riOCne KOHL^eHTpHpOBaHMfl, o5pa6oTKM 

EE, npoMbiBKH EE-0a3bi nocpeACTBOM 10%-ro 
pacTBopa Na 2 HSC>4, BbicyuinBaHMfl /MgSOV m 
xpOMaTorpacpHM Ha Si0 2 nocpeACTBOM EE 
nony Maior 70 Mr LjeneBoro coeAMHeHns nocne 
cyuiKM BbiMopaacMBaHueM. 
Rf/Si02, EE/ 0,6 

MS/FAB/ 589 /M + HI 
ripuMep 1 6 

3-//2VN, 

N-flM6eH3MJiOKCMKap6oHMJi/aMMHC>cynb4)OHiin-6M 
cf)eHH/i-4-Mri/-5,7-AMMeTM/i-2-3TMJi-3H-MMMAa30/4 

,5-b/nnpnA^iH 

3to coeAMHeHne nonyMaioT comacHo 
cnoco6y npuMepa 15 H3 coeAMHeHMfl npMMepa 
12f n 6eH3nnoBoro ac{)npa xnopMypaBbMHOfi 
KHcnoTbi. Ms 100 Mr /0,23 MMonb/ coeAMHeHUfl 
12f/ nonyMawT 70 Mr LjejieBoro coeAHHeHUfl. 

Rf/SiC^, EE/ 0,2 

MS/FAB/ 689 /M + HI 
npMMep 17 

3-//2 , -/l4MKnoreKCMnMeTOKCMKap6oHM/i/aMMHO 

CyjlbC^XDHMJl 

-6 HcfceH Mji/-4-Mii/-5 , 7-AHMeT nn-2-3T wn- w m na3o/4 , 
5-b/nnpnA^H 

l_|eneBoe coeAMHeHwe nonyMaioT m 
coeAHHeHUfl npuMepa 12f h 
i^HKnoreKCHJiMeTunoBoro acfDMpa 
xnopMypaBbHHoti KHcnoTbi no cnocoGy npuMepa 
1 5, npHMeM aMMA m scfnip ncnorib3yioT oAnaKO b 

SKBHMOnflpHOM COOTHOlUeHUM. 

Rf/Si02i MeTun-TpeT. -6yTnnoBbiM 3<t)Mp/ 0,2 
MS/FAB/, 561 /M + HI 
npMMep 18 

5,7-MeTMri-2-3TMJi-3-//2 , -3TMnoKCMKap6oHiin/a 
MMHOcynb0OHM/i-6M(^eHMn-4-vin/MeTvin/-3H-MMM 
a3o/4,5-b/nwpMAMH 

UeneBoe coeAMHeHHe nonynaioT M3 
coeA^HeHUfl npMMepa 12 m sTunoBoro acfiMpa 
x/iopMypasbMHOM KMcnoTbi no cnoco6y npMMepa 
17. 

Rf/Si02, EE/ 0,2 
MS/FBA/ 493 /M + HI 
npMMep 19 

2-H-ByTM/i- 1 -//2'-3TOKCMKap6oHMnaMMHOcyiib 
ct>OHMXi-6M4)eHMn-4-M/i/MeTMn-1H-6eH3MMMa3on- 
7-Kap6oHosafl KMcnoTa 

a/ MeTMJIOBbIM 3Cf)Mp 

2-/N-/H-neHTaHOMn/-2 , -N,N-AMMeTMnaMMHoc|)opM 
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n/icyjibc|)OHaMHflo-6MC})eHHJi-4-nn/ 

MeTMJl//aMHHO-3-HMTpO-6eH3OMH0M KHCJlOTbl 

7,9 r/28,2 MMonb/ CoeA^HeHUH W3 npi/wepa 
1d nepeMeuJMBaioT c 10,7 r /28,2 MMonb/ 
coeAMHeHna M3 npuMepa 12 d m 11,7 r /84,6 
MMOJib/ K 2 C0 3 B 200 mji aoc. flMO b TeMeHne 

24 m npu KOMH3THOM TeMnepaType. Floc/ie 3Toro 
KOHi^eHTpupyHDT Aocyxa, ociaTOK o6pa6aTbiBaioT 
EE, EE-pacTBop Tpn)KAbi npoMbisaiOT c 
noMombio H2O, 1 pa3 pacTBopoM 

KHSO4 /25%-HblM/ OflHOKpaTHO HaCblll^eHHblM 

pacTBopoM NaHC03 m oflMH pa3 Hacbim,eHHbiM 
pacTBopoM NaCI, BbicyujHBajOT HaA MgS0 4 h 

KOHL\GHTpMpyK)T. MaCnHHHCTblfi OCTaTOK AaeT 

nocne KpncTanjiM3aL4HM H3 EE/ 
AMUsonponnnoBbivi acfcup, 7,9 u,eneBoro 
coepfAHenwn. XpoMaTorpacfwH 
KOHLjeHTpupoBaHHoro MaTOHHoro pacTBopa Ha 
Si02 c noMOiMbK) H-renTaH /EE (2/3) AaeT em,e 
2,54 r u,eneBoro coeflMHeHUfl. 

TeMnepaiypa nnaBJieHMfl: 148 152°C. 

Rf/Si0 2l H-renTaH /EE 2:8/ 0,33 

MS /FAB/ 581 /M + H/ 

b/ MeTunoBbifi ocpwp 

2-/N-/H-neHTaHOMn/-//2'-N > N-AHMeTMJiaMMHOct)op 
Mnncynbc{DOHaMHAO-6nct)eHMn-4-nn/ 

MeTMJl/aMMHO/-3-aMHHO-6eH30MHOM KMCJlOTbl 

10,4 r /17.9 MMo/ib/ CoeAMHeHMR M3 npuwepa 
19a ruApupyJOT b 800 mji MeTaHona b TeMeHue 3 
h b npucyTCTBui/i HHKe/iR PeHea. KaTa/iM3aTop 

OTCpHflbTpOBblBaiOT, CjDUflbTpaT KOHt\eHTpHpyiOT 

Aocyxa, OCTaTOK BbicyuunBafOT a BbicoKOM 
BaKyyMe. nonynaiOT 9,9 r i^eneBoro coeAHHeHHH 
b bha© aivtopc^HOM neHbi. 

Rf /Si0 2l CH 2 Ci2/CH 3 OH 95:5/ 0,3 

MS /FAB/ 551 /M + H/ 

d MeTwiOBbitf 3<3>np 

2-H-6y tmji- 1 -//2 '-cy ji bc()OHaM m Ao6wc{De h tiri-4 -mji/m 
eTnn/-1 H-6eH3HMMAa3on -7-Kap6oHOBofi 

KHCJIOTbl 

9,8 r/17,8 MMorib/ CoeA^HeHUfl H3 npuMepa 
19h nepeMeiunBajoT b 180 Mn MeTaHona c 90 mji 

KOHLjeHTpMpOBaHHOtf COJlflHOfi KMCJIOTbi B 

Te^eHne 3 m npu TeMnepaType KuneHMH c 
o6paTHbtM xoriOAHfibHUKOM. PacTBopnTenb 
BbinapMBaHDT, b ocTaBUjeMcq pacTBope 
ycTaHaBJiMBaKJT c noMOi^bio 6H pacTBopa NaOH 
pH npn6nn3MTejibHO 5-6, BOAHbitf pacTBOp 
Tpn>KAbi 3KCTpampyK)T nocpeACTBOM CH2CI2, 
o6beAHHeHHbie opraHUMecKne $a3bi 
npoMbiBaiOT HacbimeHHbiM pacTBopoM NaCI \a 
BbicyujuBaiOT HaA MgS04. nepeKpncTa/iriM3ai4Hfl 

us EE Aa©T 8,1 6 r LjeneBoro coeAHHeHUR b bmas 
KpucTannoB Genoro u,BeTa. 

TeMnepaTypa nnaBneHUfi: 192 195°C 
Rf/Si0 2 , EE/h rem-aH 8:2/ 0,38 

MS/ FAB/ 478 /M + H/ 

A/ibTepHaTMBHO L^ejieBoe coeAHHeHHe 
nonyMaioT TaioKe H3 coeAHHeHwa npuMepa 19a 
no 3TOM cnoco6y. npu 3-tom nonyMawT M3 100 Mr 
/0.19 MMO/ib/ coeAHHeHna M3 19a 60 Mr 
ueneBoro coeAHHeHwa. 

d/ MeTunoBbiM scf>up 

2-H-6yTMJi-1-//2-A^MeT^naMMHOc{)opMMricyjibc()o 
HaMMAO-6nc|)eHMri-4-Mn/MeTMn/-1H-6eH3MMMa3on 
-7-Kap6oHOBotf KMCnOTbl 

150 Mr /0.18 MMonb/ CoeAHHeHMfl m 
npuMepa 19b b aTMOcefcepe aproHa b 10 mji 
CMecu M3onponaHon /EE/ /1:1/ c 10 mji 
HacwineHHoro HCI EE-pacTBopa ocTaBnfitoT 
CTOflTb b TeneHne homh npu komh3Tho^ 
TeMnepaType. KoHL^eHTpupytoT, OCTaTOK 
o6pa6aTbiBa»OT CH2CI2, CH 2 Cl2-c}Da3y 
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npOMblBaJOT HaCblll^eHHblM paCTBOpOM 

Na 2CO3 BOAOM H HaCbJU4eHHblM paCTBOpOM 

NaCI m Bwcy m m Ba k>t Ha MgS0 4 . 
KoHueHTpuposaHne v\ cyujKa b bwcokom BaKyyMe 
5 AaeT 138 Mr i^eneBoro coeAHHeHHfl b bha© 
aMopcjDHOVi neHbi 

Rf/Si02, CH 2 CI/CH 3 OH 95:5/ 0,5 

MS /FAB/ 533 /M + H/ 

e/ MeTunoBbiM 3c£np 

2-n-6yTMn-1-//2 , -3TOKCMKap6oHnnaMHHOcynb4)OH 
10 nn6n4>eHnn-4-Hn/-1 H-6eH3HMna3on-7-Kap6oHOB 

OM KUCflOTbl 

3,25 r /6,81 MMO/ib/ CoeAMHeHun H3 npuMepa 
19 c m 170 mji /1 ,36 MMonfl/ DMAP b 12 mji a6c. 

nupnAHHa b aTMOcct>epe aproHa npu 0°C 
CMeujuBaioT c 1,53 r /1 3,6 MMonb/ TpeT. 
-6yTMJiaTa Kajinn m Mepes 10 mmh 
nepeMeujMBaHHfl npu tom >Ke TeMnepaType 
cMeujMBaKDT c 0,65 mji /6,81 MMonb/ 3TnnoBoro 
3<})Mpa xnopMypaBbMHOM kucjiotw. 

nepeMeujMBaioT b TeneHne hohh npu komh3thom 
2 Q TeMnepaType. nocjie 3Toro b pacTBope npu 
oxjia>KAeHMH jibAOM ycTaHaBiinBaioT Kucnyio 
peaKUMfo c noMoiAbK) 25% -ro pacTBopa 
KHSO4 n MHoroKpaTHoro sKCTparnpyioT c 

noMom.bK) EE. 06~beAUHeHHbie opraHnnecKne 
cipa3bi npoMbiBaioT HacwiAeHHbiM pacTBopoM 
25 NaCI, BbicyujUBaiOT HaA MgSC>4 m 
KOHu,eHTpnpyK)T. XpOMaTorpac|)Mfl Ha 
SiO 2 nocpeACTBOM 

CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,1/ AaeT 1,8 r 
LjejieBoro coeAMHeHUfl b BHAe aMop4)HOM neHbi. 
30 Rf/Si02; CH 2 CI 2 / CH3OH/CH3COOH 9:1 :0,2/ 
0,71 

MS /FAB/ 550 /M + HI 

f/ 

2-N-5yTMJi-1-//2'-3TOKCHKap6oHnnaMHHocyjibct)OH 
uui-6nc{)eHnri-4-Mn/MeTMn/-1 H-6eH3HMMHAa3on-7- 

35 Kap60HOBafl KUCJlOTa 

(lonyHeHne i^eneBoro coeA^HeHUfl H3 
coeAHHeHi/ifl npuMepa 1 9e ocyw,ecTBj"meTCfl no 
cnoco6y, yKa3aHHOMy b npMMepe 1h. 

Rf/SiC^, CH^I^CHsOH/CHsCOOH 9:1:0,2/ 

0,64 

MS /FAB/ 536 /M + H/ 
(IpuMep 20 

2-H-ByTHJi-1-//2'-H-nponnnaMMHOKap6oHHJiaM 
MHOcynb4}OHMn-6vi<t)eHnn-4-mi/MeTMJi/- 1 H-6eH3M 
MHAa30J>7-Kap6oHOBafl KUcnoTa 
45 a/ MeTunoBbiM scfwp 

2-H-6yTnn-1-//2'-H-nponMjnaMHHOKap6oHnjiaMHHO 
cynb(})OHHJi-6nct)eHHJi-4-Mn/ 
MeTunM H-6eH3HMna3on-7-Kap6oHOBofi KMcnoTbi 

100 Mr /0.21 MMonb/ CoeAUHeHt/m M3 
npuMepa 19 c b 8 mji a6c. au,eTOHa c 90 Mr 

50 /0,6 MMOJib/ K 2 C0 3 B 24 MKTI /0,25 MMOflb/ 

H-nponnnn30u l naHaTa b TeneHue 2 h KunflTflr c 
o6paTHbiM xonoAniibHUKOM. nocne oxna>KAeHMR 
b pacTBope b pe3ynbTaTe Ao6aBneHM« 2 NHCI 
ycTaHaB/inBaioT pH npn6nn3MTeribHO 1 , w 
MHoroKpaTHO SKCTparnpyioT nocpeACTBOM 
6:> CH 2CI2. 06beAMHeHHbie opraHnnecKne $a3bi 
npoMbiBaKrr oa^h pas c noMom,bio H2O n oahh 
pas HacbiiAeHHbiM pacTsopoM NaCI, 
BbicyujHBaK)T naA MgS04 m KOHu,eHTpnpyiOT. 

nepeKpucTa/i/insaij.nR H3 EE AaeT 107 Mr 
50 i^eneBoro coeAHHeHMn. 

TeMnepaTypa njiaBJieHMfl: 150-152°C. 
Rf/Si02; CH2CI2/CH3OH/NH3 9:1:0,2/ 0,24 

MS /FAB/ 563 /M + H/. 
bl 

2-H-ByTnn-1-//2 , -n-nponnnaMMHOKap6oHHJiaMHHO 
cyjib4)OHkiri-6McJ)eHvin/-4-Mri/MeTMn/-1H-6eH3MMM 
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Aa3on-7-Kap6oHOBafl KucnoTa 

Uenesoe coeAHHeHne nonynaioT M3 
coeAHHeHMR M3 npwMepa 20a no cnocooy, 
yicasaHHOMy b nprnwiepe th. Ha 38 Mr /0.07 
MMO/ib/ coeAMHeHMA npMMepa 20 a nonynaiOT 30 
Mr qeneBoro coeflMHeHMq b bma© aMopo>HOia 
neHbi. 

Rf /Si0 2) CH2CI2/CH3OH/CH3COOH 9:1:0.2/ 

0,2 

MS /FAB/ 549 /M + HI 
ripuMep 21 

2-H-ByTMJi-1-//2 , -M3onponnnaMMHOKap6oHM J na 
mm Hocyn b4>OH nn-6n4>eH mji-4-mjt/ MeTHiV- 1 H -6eH3 
nMMAa30/i-7-Kap6oHOBafl Kucnoia 

206 Mr /0.38 MMonb/ CoeAMHeHum M3 
npwMepa 19e b 50 mji Tonyona bboaht bo 
B3anMOAeMCTBne c 5 mji M3onponnnaMHHa b 

TeneHne 8 h b aBTOKnaBe npn TeMnepaType 
80 °C. PeaKmiOHHbitf pacTBop KOHLieHTpwpyioT, a 
ocTaroK xpoMaTorpactwpyioT Ha Si02 c 
noMOii^bK) CH2CI2/CH3OH/ 95:5/. nonynaiOT 38 
Mr LjeneBoro coeAMHeHUfl b bma© aMopcjDHofi 
neHbi. 

Rf/Si0 2 , CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
0,35 

Ms /FAB/ 549 /M + HI 
npuMep 22 

2-H-5yTMji-1-//2 , -anjinnaMMHOKap6oHMnaMHH 
ocynbc})OH MJi-6Mc|DeH wri-4-i4ji/-MeTMJi/- 1 H-6eH3M m 
wa3on-7-Kap6oHOBafl KMcnoTa 

a/ MeTunoBbi^ 3<$np 

2-H-6yTM/i-1-//2'-ajiJinnaMMHOKap6oHnnaMMHOcy 
nb4)OHMn-6no(t3eHMJi-4-Mn/-MeTMn-1H-6eH3MMMa 
3on-7-Kap6oHOBoPi KucnoTbi 

LJeneBoe coeAHHeHne nonynaioT M3 
coeAHHeHMfl M3 npuMepa 19 c no cnoco6y 
npuMepa 20 a npn npviMeHeHnn 
annwnn30i4MaHaTa BMecro 
H-nponnnn3oi4uaHaTa. \Az 150 Mr /0.31 mmojiW 
coeAHHeHUH M3 npMMepa 19c nonyMaioT 136 Mr 
i^eneBoro coeAMHeHwa. 

TeMnepaTypa nnaB/ieHMfl; 142 145 °C. 
Rf/Si0 2 , CH2CI2/CH3OH/NH3 9:1:0,2/ 0,19 
MS/FAB /561/M + HI 
b/ 

2-H-5yTnn-1-//2 , -annn^aMHHOKap6oHMnaMHHOcy 
n bcfcoH ktn-6n<£eHnn-4-i/in/ 
MeTnn-1H-6eH3MMHAa3on-7-Kap6oHOBafl 
KMcnoTa 

nonyMeHne 3Toro coeAHHeHHfl 
ocyu^ecTBnaeTCfl no cnoco6y npuMepa 1h m M3 
123 Mr /0.22 MMonb/ coeAHHeHHH m 22 a 
nonyMaioT 73 Mr L^eneBoro coeAHHeHHp. 

TeMnepaTypa n/iaeneHMfl: 220 °C 
Rf/Si0 2 , CH2Cl2/CH 3 OH/CH3COOH 9:1:0,2/ 
0,35 

MS /FAB/ 547 /M + HI 
npMMep 23 

2-H-ByTnn-1-//2 , -3TMnaMHHOKap6oHMnaMMHoc 
y/ib(^x)HM/i-4-MJi/-MeTMn/- 1 H-6eH3MMMAa30Ji-7-Ka 
pooHoeafl Kucnoia 

al MeTunoBbiM acfnip 

2-n-6yTnn-1-//2'-3TMnaMMHOKap6oHnnaMMHOcy/ib 
c(x)HMji>6MC})eHi4ri-4-Mji/ 
-MeTM/i/-1H-6eH3MMMAa3on-7-Kap6oHOBOM 

KMCTIOTbJ 

Uenesoe coeAMHeHne nonynaiOT M3 
coeAMHeHMfl, yKa3aHHoro b npuMepe 19c, nyTeM 
B3anMOAePicTBMfl c 3TM/iM30i^MaHaTOM no 
cnocooy npwMepa 20 a. 

TeMnepaTypa nnaBneHMa: 182 °C. 

Rf/Si02, CH2CI2/CH3OH/NH3 9:1:0,2/ 0,22 

MS /FAB/ 549 /M + HI 
b/ 



2-H-ByTMn-1-//2 , -3TMJiaMMHOKap6oHM/iaMMHocy/ib 

(J)OHM^-6M4>eHMJl-4-MJl/MeTMri/-1 H-6eH3MMMAa30 

n-7-Kap6oHOBaR KMonoTa 

3to coeAMHeHne nonynaioT as coeAnneHMfl 
H3 npuMepa 23 a no cnocooy, npuBeAeHHOMy b 
5 npuMepelh. 

TeMnepaTypa nnaBneHMfl: > 220 °C 
Rf/Si02, CH2CI2/CH3COOH 9:1:0,2/ 0,35 

MS/FAB/ 535 /M + HI 
npMMep 24 

10 2-n-6yTnn-1 -//2-L(MKnonponnnMeTnnaMMHOKa 
p6oHnnaMHHocynbc})OHnn 
-6wcf>eHMri-4-t4ri/MeTMJi-1H-6eH3MMHAa3on-7-Kap 
6oHOBaa KucnoTa 

a/ MeTMJlOBblM 3Cj)HP 

2-n-6yTMJi-1-//2 , -i4HKnonponnriMeTHJiaMHHOKap6o 
15 HnnaMMHocynbc|)OHnri 

-6M4)eHHJi-4-MJi/MeTnn-1H-6eH3MMMAa3on-7-Kap 

6OHOBOM KUCJlOTbt 

139 tm /0.29 MMonb/ CoeAHHeHHfl H3 
npwMepa 19c/ b aTMOccfrepe aproHa b 2 mji aoc. 
flMCO c 35 Mr /0,88 MMO/ib/ M3MenbMeHHoro b 
20 nopoiiJOK NaCH h 67 Mr /0.32 mmojW 
2,2,2-Tpnxnopo-N-i4HKnonponnjiMeTHJi-aL4eTaMn 
Aa /nonyweHHoro H3 i^MKnonponnjiMeTunaMUHa m 
Tpux/iopaL^eTunxnopMAa/nepeMeujuBaiOT b 

Te^eHne 30 mhh npM 80 °C. PeaKi^noHHbii^ 
25 pacTBop BbinnBafOT Ha neA, noAKMcrmioT c 
noMOu^bio 2h HCI m BbmaBLuuM ocaAOK 
OTcacwBaioT. nocne nepeKpvicTanriM3ai4MM M3 
EE nonynaJOT 69 Mr Ljeneeoro coeAMHeHMfl. 
TeMnepaTypa nnaB/ieHMfl: 158-161 °C 
Rf/Si02, H-renTaH/EE/ 2:8/ 0,23 
30 MS /FAB/ 575 /M + H/ 

b/ 

2-n-ByTnn-1-//2'-m4Knonponi4nMeTMnaMMHOKap6o 
HMna m nHocyribc})OH nn 

-6Mct)eHH/i-4-nji/MeTnn-1H-68H3MMMAa3on-7-xap 
35 6oHOBayi KMcnoTa 

Uenesoe coeAHHeHMe no/iy^aioT M3 
coeAHHeHUfl npMMepa 24 a no cnoco6y, 
yKa3aHHOMy b npMMepe th. 

TeMnepaTypa nnaB/ieHMfl: 234 236 °C 

Rf/Si02, CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
40 0,28 

MS /FAB/ 561 /M + HI. 

ripuMep 25 

2-H-ByTnn-3-//2 , -3TOKCMKap6oHMnaMHHOcyrib 
0OHM/i-6M4>eHMH-4-nn/MeTnn-3H-nMHAa3O-/4,5-b 
/ /5,4-b/-nnpnAHH 
45 a/ 2-H-ByTnn-3-//2'-N, 

N- AM MeTkinaMMHOCtXDpM MJICyn b<}X3HaM mao 

-6M0eHMn-4-nn/MeTMn/-3H-MMMAa3O-/4,5-b/ 
/5,4-bAnnpnAMH 

UeneBoe coeAMHeHMe nonyMaioT M3 
50 coeAMHeHMfl, yKa3aHHbix b npMMepax 4 a m 12 d 
no cnocooy, onucaHHOMy b npMMepe 4 b. 
OnucTKa ocyi^ecTBTifleTCfl nyTeM 
xpoMaTorpa<$)HM Ha S1O2 c noMombio EE/CH3OH 

20:1 K3K pacTBOpnTerifl m KpMCTarinMsaunn 1*3 
EE/AMM3onponnnoBoro acpupa. TeMnepaTypa 
55 nnaBneHua: 205-21 1 °C. 

Rf/Si02, EE/CH3OH 20:1/ 0,15 

MS /FAB/ 476 /M + HI 

b/ 

2-H-ByTkiji-3-//2'-cyjibc{xDHaMMAo6MC{)eHMXi-4-Mri/M 
^ eTnn*3H-MMMAa30- /4,5~b/ / /5,4-b/-nMpMAMH 
' nJ 3to coeAMHeHne no/iynaiOT M3 coeAMHeHMfl 
npuMepa 25 a no cnocooy npuMepa 19 cm 
xpoMaTorpacf)neM Ha Si02 c noMoinbio 
EE/CH 3OH 20:1 nax pacTBOpMTerm. 
Rf/Si02. EE/CH3OH 20:1/ 0.39 
MS /FAB/ 421 /M + H/ 
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c/ 2-H-5yTHJi-3-//2* 

-3T0KCH Ka p60H HJICyn bC{)0HM/l-6HCt)eH HJ1-4-HJ1/ 

MeTnn-3H-HMHAa30/4,5-b/ / /5,4-b/ nupnAHH 

1 r /2,38 MMonb/ CoeflHHeHUfl M3 npuMepa 
25b/ b aTMOccfiepe aproHa b 25 mji a6c. 
flKMeTOKCH3TaHa c 1 r aKTHBnpoBaHHoro /cyiuKa 

b BbicoKOM Ba«yyMe npu 150°C 3 h/ 
MOJieKynflpHoro CMTa 4 o ( o,66 r K 2 C0 3 h 232 

A 

mkji 3TnnoBoro scfcwpa xnopMypaBbMHOti 

KMCJlOTbl KkinflTflT C 06p3THblM XOflOflMflbHUKOM B 

TeneHne 6 m. rioone oxna>KAeHWfl cMewnBaK>T co 
100 mji 10%-ro pacTBopa KH2PO4/PH 

npn6nn3HTenbHO 4/, Tpn*Abi 3KCTparnpy»0T c 
noMOLi^bK) EE, o6"beAMHeHHbie EE SKCTpaKTbi 
BbicyLUHBajoT hbjx Na 2 S0 4 m KOHi^eHTpupyioT. 
XpoMaTorpacfcua Ha Si0 2 /EE/CH 3 OH 20:1/ AaeT 
0,5 r LteneBoro coeAMHeHnn. 

TeMnepaTypa nnaBJieHMfl: 172°C 
Rf/Si0 2( EE/CH3OH 20:1/ 0,3 

MS/ FAB/ 493 /M + HI 
npMMep 26 

2-H-5yTnn-3-//2'-M3onponn/iaMMHOKap6oHMJia 

MKHOCyJlbC}>OHUJl 

-6nct)eHnn-4-Mji/MeTMn/-3H-i4MMAa30/4,5-b/ / 
/5,4-b/nnpnAMH 

L4eneBoe coepyiueuwe nonyMaKyr 1/13 100 Mr 
/0,2 MMO/ib/ coeAMHeHMfl M3 npuMepa 25 c nocne 

KWnflMeHMH 06paTHblM XOriOAMJlbHUKOM B 

reneHkie 3 m c 209 mkh /2,44 MMOJib/ 
M3onponnnaMMHa b 5 mji Tonyona, 
KOHl^eHTpMpOBaHMfl m xpoMaTorpac(DHt>i Ha 
SiO 2 (EE) c BbixoAOM 45 Mr. 

TeMnepaTypa n/iaeneHUfl: 1 13-114 °C 
Rf/SiOj2, EE/CH3OH 20:1/ 0,36 

Ms /FAB/ 506 /M + HI 
FlpMMep 27 

2-H-EyTMn-3-//2 , -ajiJiwnaMMHOKap6oHMjicynb 
4)OHnn-6n4)eHHJi-4-MJi-/MeTnn-3H-HMMAa3o/4 l 5-b 
/ / /5,4-b/nnpnAMH 

!4eneBoe coeAHHeHwe nonyMaioT nyTeM 
B3aMMOAeMCTBn« coepyiHenw, npuMepa 25 b/ c 
ajinnriM30L;naHaTOM aHa/iorkMHo cnoco6y, 
onucaHHOMy b npuMepe 20 a. 

TeMnepaTypa nnaB/ieHMfl: 121 °C 
Rf/Si0 2 , EE/CH3OH 20:1/ 0,26 

MS/FAB/ 504 /M + HI 
rip^Mep 28 

2-H-ByTmi-3-[/2 l -H-nponnnaMkiHOKap6oHM/iaM 

MHOcyrib(i)OHMJi<6MCt)eHMri-4-Mn/-MeTiin]-3H-MM^A 
a30-/4,5-b/ / /5,4-b/ nupnAMH 

150 Mr /0,3 MMonb/ coeAHHeHua npuMepa 
25c/ b 5 mji Tonyona c 295 mktj /3,6 MMonb/ 
H-nponnnaMMHa Kun^TfiT c o6paTHbiM 
xonoAMJibHMKOM b TeneHtie 3 h. 

Ocyu^ecTBriflfOT KOHu,eHTpupoBaHne m 
ocTaTOK noABepraKDT xpoMaTorpact)HM Ha 
SiO 2 /EE/. nojiynajOT 90 Mr LteneBoro 

TeMnepaTypa nnaBneHHa: 137 138°C. 
Rf/Si0 2 , EE/ 0,2 

MS /FAB/ 506/ M + H/ 
npuMep 29 

2-H-ByTHJi-3-//2 , -6eH3nnoKCHKap6oHnnaMMHO 
cy/ibcpOHm-6ii$eHMJi-4-MiT/MeTMji-3H-MMMAa3ori 
-/4,5-b/ / /5,4-b/ nupnA^H 

L(erieBoe coeAWHeHue nojiynaiOT us 
coeAHHeHna H3 npuMepa 25 b n 6eH3nnoBoro 
3<$npa xnopMypaBbUHOM KwcnoTbi no cnocooy, 
onwcaHHOMy b npMMepe 25 c. 

TeMnepaTypa nnaBJieHMa: 85 °C 
Rf/Si0 2 , EE/CH3OH 20:1 0,29 
MS /FAB/ 555 /M + HI 
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npMMep 30 

2-3Tnn-7-MeTnn-3-//2 , -H-nponnnaMHHOKap6o 
HMraMMHOcnybc(DOHviJi-6Mct)eHviri-4-Mri/MeTMri-iiM 
MAa30-/4 , 5-b/n n pmah h 

a/ 

2-3Tnn-7-MeTHji-3H-MMMAa3o/4,5-b/nnpnAHH 

10 r /65,3 MMorib/ 

2- AMMHO-4-MeTnn-3-HHTponnpviAHHa 
noABepraKDT ruApupoBaHMto b 40 mji 
TeTparnApocf)ypaHa n 40 mji MeTaHona b 
npucyTCTBMH HMKenfl PaHen. KaTann3aTop 
OTCpM/ibTpoBbiBaioT, pacTBopnTe/ib yAanaioT, 

OCTaTOK CMeUJUBaKDT C STaHOflbHblM paCTBOpOM 

HCI h ocaAHBUJHtfca 

2,3-AMaMMHO-4-MeTnn-nnpt4AHH-rMApoxjiopMA 
0TcacbiBaK)T. 7 r 3Toro rnApoxjiopnAa 
pacTBopniOT b 57 r nojiHCjxDCcfcopHOw KucnoTbi 
/M3 28,5 r P 2 0 5 \A 28,5 r H 3 P0 4 /85-hoPI//, 

CMeUJUBaiOT C 1 ,26 Mil npOnMOHOBOM KMCJlOTbl M 

pacTBop nepeMeujuBaiOT b TeMeHne 2 h npu 
TeMnepaType 100°C. nocjie oxria>KAeHHfl 
BbiJiMBaiOT b JieA^HywD BOAy, noAmenaHMBaioT b 
pe3yjibTaTe Ao6aBKn Na 2 C0 3 m MHoroKpaTHo 
SKCTparnpytoT c noMombJO EE. 06-beAHHeHHbie 
EE-cf)a3bi npOMbiBaiOT HacbitueHHbiM pacTBOpOM 
NaCI BbicymnBawT HaA Na 2 S0 4 , 

KOHi^eHTpupyioT n OCTaTOK xpoMaTorpa4)npyK)T 
Ha Si0 2 /EE/ CH 3 OH 5:1/. (lojiyMafOT 4,2 r 
i4ejieBoro coeAMHeHMfl. 

Rf/Si02, EE/CH3 5:1/0,4 

MS /DCI/ 1 62 /M + Hi 

b/ 

3- //2'-N,N-flnMeTMnaMMHo4)opMMncynbct30HaMMA 
0-6nc()eHMJi-4-nji/MeTnn/-2-3THJi-7-MeTMJi-MMHAa 
30/4,5-b/nnpHAHH 

3,1 r/19,26 MMOJib/ CoeAHHeHtifl U3 npuMepa 
30 a m 9,15 r /19.26 mmojiW coeAMHeHMfl M3 
npuMepa 12 d /75%-Hbiw/ b 200 mji a6c. flM<J> b 
npucyTCTBMM 2,6 r /19,6 MMOJib/ 
K 2 C0 3 nepeMeujuBaiOT b Te^eHne homh npn 

K0MH3TH0M TeMnepaType. PacTBOpnTenb 3aTeM 
yAanflKDT, ocTaroK o6pa6aTUBaiOT CH 2 CI 2 , 

CH 2 CI 2 pacTBop npOMbiBaiOT boaoA, 
BbicyujUBaiOT HaA Na 2 S0 4 n KOHLjeHTpupyioT. 
XpoMaTorpacf)na Ha SiO 2 /EE/ CH3OH /20:1/ 
AaeT 2,8 r u,eneBoro coeAHHeHMR. TeMnepaTypa 
njiaBJieHMji: 168 170°C. 

Rf/EE/CH 3 OH 20:1/ 0,13 

MS /FAB/ 462 /M + H/ 

d 

2-3THJi-7-MeTmi-3-//2'-cynbcfDOHaMMAo6ncf)eHHJi- 

4- nn/-MeTMji-MMMAa3o /4,5-b/nnpnAMH 

2,8 r /6,06 MMOJib/ CoeAHHeHMfl H3 npktMepa 
30b nepeBOA^T b L^eneBoe coeAnneHne (2,2 r) 
comacHo cnoco6y, npuBeAeHHOMy b npuMepe 
19 c. 

TeMnepaTypa njiasneHMfl: 211-212°C 
Rf/S^, EE/CP 3 OH/0,35 

MS /FAB/ 407 /M + HI 
b/ 

2-3THJi-7-MeTMji-3-[(2'-H-nponMJiaMMHOKap6oHMJi 
a mm Hocyji bcfxDH nji6MCf)eHMri-4 -hji) 
-MeTnn-MMMAa3o/4,5-b/nnpMAHH 

L4eneBoe coeAHHeHne nonyMatoT M3 
coeAnneHHR npuMepa 30 c m 
H-nponnnvi3om«iaHaTa no cnoco6y npuMepa 20 a. 
H3 70 Mr /0.172 MMonb/ coeAHHeHwa 30 c 
nonyMaiOT 43 Mr i^eneBoro npoAyKTa. 

TeMnepaTypa nnaBJieHun: 21 5-220 °C 
Rf/SiC^, EE/CH3 20:1/ 0,36 

MS /FAB/ 492 /M + HI 
flpuMep 31 

2-3Tnn-3-//2 , -3TnnaMMHOKap6oHnnaMHHOcyn 
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o 



bCfXDHUn 

-6ncJ)eHMn-4-nn/MeTi4n-7-MeTMn-MMViAa30/4 , 5- b/n 

Ue/ieBoe coeAMHeHMe nonyMaior H3 
coeflMHeHUfl npMMepa 30 c m 3TwiM30i4naHaTa 
no cnocooy npMMepa 20 a. TeMnepaTypa 

nnaBneHun: 240 245°C 
Rf/Si02, EE / 0,14 

MS /FAB/ 478 /M + H/ 
npniwep 32 

3-//2*-AnnnnaMM HOKa pGoHM/ia m MHOcynb4)OHM 

n 

-6MCfeeHMJl^-MJl/MeTMJT7-2-3TMJ>7-MeTMJl-MMMAa3 

o/4,5~b/nnpnflHH 

nonyneHne ueneBoro coeAHHeHMfl 
ocyi^ecTBJiHiOT nyieiw peaiojMM B3aMM0AeMCTBMH 
coeAHHeHna npMMepa 30c annnnn30i4naHaTOM 
no cnocooy npMMepa 20a. 

TeMnepaTypa anaB/ieHMfl: 216 219°C 
Rf/Si0 2 , EE/ 0,13 

MS /SAB/ 490 /M + HI 
npMMep 33 

2-3TMn-3-//2'-MeTOKCMKap6oHMjiaMMHocynbc{) 
OHMn-6M<^eHMn-4-Mn)MeTMn/-7-MeTMJi-MMMfla30/4 
,5-b/nMpMAMH 

100 Mr /0.245 MMOJib/ CoeflMHeHMn M3 
npMMepa 30 c nepeMeuiMBatOT c 171 Mr /1,24 

MMOJIfl/ K 2 C0 3. 62 MKJ1 /0 . 62 MMOfib/ 

AMMerMJiKap6oHaTa m 25 Mr DMAP b 10 mti 
AM3TMneHrriMKonbflMMeTMjioBoro scjwpa b 
TeneHMe 2 h npM TeMnepaType KMneHMfl c 
oOpaTHbiM xonoAMnbHMKOM. 3aTeM 
ocyi4ecTansKDT OTroHKy, ocTaTOK CMeniMBaioT c 
pacTBopoM EE/KH2PO4 opraHMMecKyK) cfa3y 
OTfleriflioT m flBa^Kflw npoMbmaioT pacTBopoM 
KH 2PO4. BbicyiUMBaHMe HaA Na2S04, 

KOHi^eHTpMpoBaHMe m xpOMaTorpacfMH Ha 
SiO 2 aaioT 44 Mr LjeneBoro coeAHHeHMJi. 

Rf/Si02, EE/ 0,15 
MS/FAB/: 465 /M + HI. 

YKa3aHHbie b Ta6xiMi^e npMMepbi cfcopMynbi Y 
nonyMaioT aHanorMMHO npMBefleHHbiM b 
npMMepax 1 33 MeTOflMKaM M3 onMcaHHbJx 
cTpytaypHbix 3/ieMeHTOB: 
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OopMyna M3o6peTeHM$i: 

1 . l/lMM£a3o-aHHenMpoBaHHbie M3o- 
rerepot^MKntJ oGujeM cJXDpMyriw I 
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N 




pa3/iMMHwe, 
C6-anKM/i, 



R | R 

r^e X MOHoqMKnMMecKM^ ocTaTOK c 4 
aTOMaMM 8 Koxibije, b kotopom oflHa M3 CH-rpynn 
Mower Gbrrb 3aMeH6Ha Ha N; 

R 1 Ci C 7 -ajiKMn; 

R 2 m R 3 OAMHaKOBwe mjim 

BOflODOfl, KapOOKCMJl, Ci 

C 1 C 4 -anKOKCMKap6oHMJi; 
L ^ C3-anKaHflMMn; 

A ociaTOK 6Mi4MKriMHecKoro reTepoi^MKna c 9 
aTOMaMM b Koribi^e, coAepwamMfi 1 aTOM S mjim 
1 3 aTOMa N, 3aMemeHHbifi ocraTKaMM R 4 m R 5 , 

MJIM 6MCt>eHMJlbHblfi OCTaTOK, saMeii^eHHblM 
O AM H3 KOBbl M M MJIM pa3HbiMM OCTaTKaMM R 4 M 

R 5 , npMHeM A ooflsaTertbHO 3aMeu^eH no 
MeHbiueM Mepe oahmm ocraTKOM R 5 ; 

R 4 ranoreH, 2-T6Tpa3onM/i, -S0 2 NH 2l uMaHo; 

R 5 BOAODOA, Ci C 4 -aJiKMJi, 

aJlKOKCMKapOOHMJl, KapOOKCM/l, 

-SO 2 -NHCONR 6 R 7 , -SO2-NHCOOR 7 , 

-SO 2 -N(COOR<M A >7<D) 2l 

-SO 2 N=CHN(CH3)2, cfeeHMJi, MeTMncfreHMn; 

R 6 , R 7 OAMHaKOBbie mjim pa3JiMHHbie, 
BOAODOA, Ci - C 4 - a/iKMn, 

C3 Cg-UMKnoariKMn-Ci C4-ariKMn, 

cJ>eHMJi-C 1 C 4 -anKMn, C2 - C^a/iKeHMn mjim 

R 6 m R 7 o6pa3y»OT BMecTe c Hecyu^MM mx 
aTOMOM a30Ta reTepoapM/i, kotopwm MoweT 

6blTb MaCTMHHO MJIM nOJIHOCTbK) TMApMpOBaH, 

a TaioKe mx c{)M3MonorMHecKM coBMecTMMbie 

COflM. 

2. CnocoG nonyneHMfl coeAMHeHMfl cJjopMynbi 

I 




L-A 



rAe paAMKaribi npMHMMaioT 3HaMeHMfl, 
onpeAeneHHbie Ana <£opMynbi I n. 1, 
omMMaKXAMMCfl TeM, mto coeAMHeHMe 4>opMynbi 



N- 




R I 
H 

rAe R 1 , R 2 , R 3 MMeioT yKa3aHHbie 3HaneHMfl, 
a/iKM/iMpyioT cxDeflMHeHMeM <J)OpMyribi III 
ULA, 

r&e Am L mmoiot yxa3aHHbie 3HaneHHfl; 
U onuennaeMaH rpynna, b cnynae 
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Heo6xoAtfMoc™ BpeMeHHO BBe/jeHHbie 
3amnTHbie rpynnbi, 

CHOBa OTLneruinjoT c BbifleneHneM i^eneBoro 
npoAyKTa b cbo6oahom BUfle hjiu b Bw/je 



0M3MonorM4ecKM npweM/ieMOM conn. 

3. CoeflMHeHne cfropMynw I no n. 1, 
npoRBfintoi^ee aHTaroHncTnnecKoe fleftcTBue Ha 
peuenTopbi aHrncreH3UHa II. 
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7) 



to 
o 

-si 
CD 



o 



ripw- 

Mep 


Ra 


Rb 


Rc 


34 


-CH3 


-H 




35 


-CH 3 


-H 




36 


-CH 3 


H 




37 


-CH 3 


-H 




38 


-CH3 


-H 


CH 3 
NH 


39 


-CH 3 


-H 




40 


-CH3 


-H 




41 






1 M 


42 


-CH3 


H 




43 


-CH3 


H 


-nO 








7 CH3 
— N 

\ 

CH 3 


44 


-CH 3 


H 








CH 3 
V 


45 


-CH 3 


-CH3 


46 


-CH3 


-CH 3 




47 


-CH 3 


-CH 3 




48 


-CH 3 


-CH 3 


\o/v 


49 


-CH3 


-CH3 


CH 3 


50 


-CH 3 


-CH 3 
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-CH 3 


-CH3 




52 


-CH 3 


-CH 3 




53 


-CH 3 


-Chte 


N NH^ 



TeMnepaT. 
rmaB/i. °C 



120 



142 



217 



205 



204 



189-191 



198 



Rf 


M (FAB) 


SIO2 


(M+H) 


0,15 


447 


(EE) 




0,17 


461 


(EE) 




0,15 


445 


(EE) 




0,3 


509 


(EE/CH3OH 20:1) 




0,2 


432 


(EE) 




0,22 


508 


(EE) 




0,2 


500 


(EE) 




0,28 


474 


(EE/CH3OH 20:1) 




0.16 


472 


(EE) 




0,18 


486 


(EE) 




0.3 


446 


(EE/CH3OH 20:1) 




0,15 


479 


(EE) 




0,29 


555 


(EE) 




0,3 


519 


(EE) 




0.28 


507 


(EE) 




0,2 


488 


(EE) 




0,2 


492 


(EE) 




0.2 


506 


(EE) 




0,3 


, 518 






0,2 


504 


(EE) 
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